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WARREN H COLE 


procedures has decreased sharply during the past t\v o decades 
What IS not sufficiently appreaatcd is the fact that this im 
provement is due primarily to a better understanding of the 
physiologic and pathologic principles involved and not to an 
impro\ ement in operam e technic F or example the techmes of 
such procedures as cholecystectomy gastro enterostomy and 
gastrectomy ha\e not been appreciablv improved in the past 
two decades yet the results (including mortality rate) have 
been sharply improved As stated the factor resulting in this 
impro\ ement is related to a better understanding of the physio 
logic and pathologic pnnaples involved and correction of as 
many of the abnormalities as possible m addition to performing 
the correct operative procedure at the correct time The apph 
cation of the correct operative procedure is particularly well 
exemplified m the shift toward gastnc resection from gastro- 
enterostomy and otiier palliative procedures previously per 
formed for peptic ulcer 

At first thought it might appear that a detailed discussion of 
surgical diseases of the intesonal tract is not contributing to war 
surgery True enough the traumatic phase of war surgery is not 
included I wish to emphasize however that the type of war 
surgery of which one could be proud cannot be executed unless 
the surgeon is constantly on the alert for numerous physiologic 
and pathologic disturbances which may develop following 
trauma To achiev e good results such changes should not only 
be recognized as they develop but should actually be anticipated 
so that proper measures may be instituted for the prevention of 
their development These changes arc innumerable m type and 
\ ary tremendously in patients suffering from the same in)ury or 
disease It is this extreme vambility or inconsistency which 
males it necessary for the surgeon to be well informed from 
the standpoint of physiology and pathology regardless of the 
type of work performed by him Good results cannot be 
achieved at least m the major injuries by looking upon the 
injury purelv from the mechanicil or physical standpoint 


Warren H Cole 



GALLBLADDER DISEASE* 

RALPH BOERNEBETTMAN MD F A C S t WILLIAM J TANNENBAUM MDt 

We have chosen two cases to present to >ou tins afternoon, 
each of which represents a different form of gallbladder disease 
and from each of which we may be able to draw some conclu 
sions The data on these cases incidentally ha\ c all been gath 
ered by our Gallbladder Group and a word or two concerning 
the functioning of the group may not be amiss 

METHOD OF STUDY 

When a patient first enters the hospital and that patient has 
in his history symptoms which suggest gallbladder disease, he 
IS immediately transferred to the Gallbladder Group and seen 
by one of the medical men and one of the surgeons of the 
group If there is no emergency, it becomes the duty of the 
medical man to worl him up The medical man is aided b> 
our laboratory technician the \ ra> specialists and an> other 
consultants he may wish to call m After the ease has been care 
full> prepared the group as a whole which includes not only 
the men mentioned but also a physiologist and usually one or 
two research residents meet and discuss the ease, accept or dis 
approve the version of the medical men and then decide as to 
the course of treatment If surgical the surgical team with its 
residents and interns takes over and carries out the rest of the 
treatment, with the medical man this time acting as consultant 
When the patient is about ready to leave the hospital our star 
istician and the research worl er see the patient and arrange for 
the postoperauve ‘ follow up ’ The group as a whole has been 
so delighted with this cooperative study of the patient that we 
have chosen to treat both our private and ward patients m this 
manner 

The conclusions which will be expressed in my clinic this 
afternoon are those which we have reached througii this group 
study 


From the Department of Surgery Michael Reese Hospital 
t Associate Professor of Surgery (Rush) University of Illinois College of 
Medicine Attending Surgeon Michael Reese Hospital 
t Associate Surgeon Michael Reese Hospital 
3 
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CASE I CHOLELITHIASIS 

History 

The first case is the usual garden variety of cholelithiasis 
This patient a thirty fiv e > ear old blacl haired black ey ed 
Italian woman who as you can see is rather emaciated came 
into the chmc with a history of typical gallbladder colic We pur 
posely chose this woman of thirty five years of age with black 
hair and loss of weight to emphasize the fact that the well 
known line about fair fat and forty should not mislead us 
Most of our gallbladder cases probably developed long before 
the patients were forty and now with our improvement in 
diagnosis we can establish the fact that they have gallbladder 
disease earlier than w as formerly believ ed customary The color 
of the hair as far as we have observed in our clinic seems to 
play no role w hatev er Not long ago a surgeon from one of the 
Indian reservations out west visited our chmc and told us that 
m the Indian tribe over which he has medical junsdiction the 
incidence of cholelithiasis is particularly high Whether or not 
there is any true relauonship between obesity and gallbladder 
disease w e cannot say We will admit however that most of our 
gallbladder patients seem fairly well nourished Before drawing 
any conclusions from such a fact however vve are m need of 
more specific data on this subject It is true of course that a 
/ fatty diet stimulates gallbladder activity but whether the m 
crease of gallbladder symptoms is due to the fact that obese per 
sons are inclined to eat fatty meals or to the fact that because of 
their obesity the gallbladder is more apt to be affected we do 
not know 

This patient s sy mptoms of gallbladder colic started a few 
months after the birth of her second child Here again w e are 
unable to correlate the cholelithiasis with the pregnancy and 
in fact our second and third cases today are both men We will 
not go into detail concerning the attacks of gallbladder colic in 
the present patient because the symptomatology of gallbladder 
colic IS w ell 1 now n to all of you Suffice it to say that these 
attacl s hav e been increasing m frequency and severity and thev 
have been associated with nausea and vomiting but no fever 
Although the patient thinks she tools yellowish the icterus 
index taken during a previous attacl was normal 

The patient has had symptoms su^estive of cardiac disease 
and the electrocardiographic tracing show signs which might 
accompany a coronary sclerosis The association of cardiac dis 
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case with gallbladder disease is not infrequent In some way 
the presence of gallstones seems to aggravate the cardiac condi 
tion We have had many instances cspccialU m elderly men 
in which the two conditions have been associated and in which 
the remo\ al of the stone filled gallbladder seemed to hav c a \ cn 
definite beneficial effect upon the heart condition— beneficial to 
the extent that the frequency of the hcirt attaclvS was \erv 
appreciabU decreased So stronglv do w c belicv c in this corre- 
laaon that the presence of the cardiac complicanon is an indi 
cation rather than a contraindication for operation 

Diagnosis 

We will not go into the details of the laboratory diagnosis for 
the simple reason that in our opinion a clinical c\ aluation of the 
patient is of more value in establishing the diagnosis and in 
estimaung the patients ability to withstand operation than the 
results of the laboratory examination There is one important 
exception to this statement Wc feel tint the x ray is of im 
measurable v alue in the diagnosis Recently w e surv ev cd a senes 
of 250 consecume patients who had been operated upon for 
cholecystectomy and in whom gallstones had been found at 
operanon In 244 of these the x ray diagnosis had been positive 
for gallstones m three doubtful and in only three that is just 
a little over 1 per cent had the \ ray report come back a 
normal functioning gallbladder with no stones seen In each of 
these three cases one small stone w as found at operation in w hat 
appeared to be an ochenuse normal gallbladder Few clinicians 
Will boast of a 98 5 per cent accuracy m diagnosis as was pos- 
sible with the X ray 

By positive x ray findings we do not mean that the 244 cases 
actually showed stones We do mean though that in those 244 
cases one of two condinons was found either the stones were 
actually demonstrated by means of the Graham Cole rest or the 
gallbladder showed no dye concentration whatever in spite of 
a repeat film with the dye being given at two different times 
before the x ray study w as be^n We w am you nor to be satisfied 
with a single negative dye test film because very frequently the 
patient may forget to tell you that she vomited up all the dve 
shonly after tal^g it and occasionally the rate of absorpuon 
and excretion of the dye has been so abnormallv fast that twelve 

hours after the dye was ingested none w as left m the gallbladder 
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P eoperahve Care 

The preoperame treatment in this case was practicaU> the 
same as that for an) iaparotomy We still advise the patient to 
take a high protein high orbohydrate diet before operation 
Spinal anesthesia is being used We like spmal anesthesia be 
cause of the ease with which the operation can be conducted 
under it If for any reason spma! anesthesia is contraindicated 
or if our patient prefers being put to sleep we have no hesi 
tanc> m using cyclopropane 

Operation 

The line of incision is transverse and extends from the edge 
of the costal margin just slightly across the midline 3 few centi 
meters above the level of the umbilicus (Fig I A) This patient 
m spite of her slight build has a rather fianng costal arch and 
m this type of patient a transverse incision is ideal The incision 
splits the exterm! oblique muscle and the mteroal oblique and 
transversahs muscles in the direction of their fibers It cuts hon 
zontally across the fascia of the rectus muscle The rectus 
muscle IS cut transv ersely to its fibers This at fim would appear to 
be mutilating and w e have often been asked does not the rectus 
muscle retract witbn its sheath when so cut’ Asa matter of fact 
no such thing occurs TTiroughout die operation the cut fibers 
of the rectus muscle do not retract and when the rectus fascia 
IS repaired the rectus muscle is approximated and heals with a 
barely perceptible scar We had the opportunity recently to 
examine at autopsy tw o patients w ho had been operated upon 
with a transverse incision five and eight years previously and 
found the results as related 

The posterior fascia of the rectus muscle and the pentoneutn 
are opened transverselj which is m the direction of the fibers 
of the posterior sheath of the rectus This can be easily demon 
strated at operation by stretching the w'ound after the pen 
toneum has been entered through a short transverse incision 
The splitting will be transversely In closing such a wound it 
w li! be an agreeable surpnse to those w ho are not familiar w ith 
the transverse incision to note that the closing sutures do not 
tear out 

After the abdominal cavity » opened we alway's conduct a 
careful ifitraperjicneal explaraUGTi We stan at the right upper 
quadrant of the abdomen proceeding latcraUy downward to 
the pelvis into the pelvis itself over to the left side foUowmc 
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up%\ards along the course of the descending colon, and then 
after the left upper quadrant has been reached s%\ccp across the 
abdomen back to the gallbladder region \^^c ha\ c found that 
unless we employ a systematic routine such as we have de 
scribed w e are apt to ov criook some part of the peritoneal space 



The gallbladder is usually found distended owing to the fact 
that the patient has been m a fasting state for from eight to 
twelve hours before coming to the operating room This dis 
tenuon interferes markedly with the \isuahzation of the cystic 
and common ducts Aspiration of the gallbladder (Fig 1 C) 
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Will facilitate the inspection of this important region of the 
operative field We aspirate the gallbladder with a fairl> large 
needle attached to a 50 or 100 cc syringe The puncture wound 
IS easily closed with a curved snap There should be no soiling 
at all from such an aspiration If a drop or two of bile should 
escape w e are not w orried because there w ill be no reaction 


Palpation or Ducts 


Exposure opCvsticDuct 



Cystic du t t d - 




Tig 2 —Teel nc of choJ«cj t r my (Conti d) 

The first step of the operation consists m dissecang the hepit 
icoduodenal ligament and thus exposing the c>sac duct (Fig 
2 B) the common duct and m most instances the cysne artery 
The common duct is always inspected to make certain that it is 
not dilated If it were markedly dilated it would be opened 
irrespecme of whether there was or was not a history of pun 
dice or whether stones could be palpated within the duct On 
the other hand w e do not open the common duct simply because 
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CALLBLA-DDER DISEASE 

the gallbladder contains small stones or gra\cl If the panent has 
not been jaundiced if the common duct is not enlarged and if 
ne do not actualh palpate stones in the common duct (Fig 2 
A) we feel that it is much mscr not to open the common duct 

As soon as it IS isolated the c}Stic duct is ligated Mith a single 
ligature and cut berw ecn the ligature and a clamp placed upon 
itbelon the gallbladder Usuall> the cjstic arterj is casiU iden- 
tified and ligated OnU rarcl) is the c)Stic artcr\ ligated mth 
the cNsac duct Although man> articles ha\c been nnrtcn on 
the subject of anomalous positions of the cvstic artcr> ne find 
that on the %% hole it is a \ er\ dependable structure and is usuallv 
in the position uhere most textbooks say it should be E\en 
m those instances m uhich it extends to the nght of the cxstic 
duct or o\er it it is easily idennficd if a little care is taken 

The gallbladder is remoi ed from the bottom upu ards (Fig 
2 C) an effort of course being made not to injure the Incr 
Unless the gallbladder bed is oozing ue make no attempt to 
close It 

The abdominal uall is closed m Ia\ ers i^nhout drainage We 
began to omit drainage m simple choice) stectomies such as this 
about ten \ ears ago and ha\e nc\er regretted this omission On 
the contrar) our patients seem to ha\e been mfiniiel) better 
off mthout drainage We recentlv reneued about 500 cases of 
simple cholec>stectom\ in x\hich there had been no drainage 
and found that in this group m e had slx cases that required re 
operation uithm ten days of cholcc\ stectom) (n\o for acute 
appendicitis, tu o for tu isted o\ anan c> st and tw o for e\ iscera 
tion) One of the e\iscerations uas secondar> to pneumonia and 
the other resulted uhen a psjchoac panent jumped out of bed 
immediate!) after operation and had to be forcibly subdued In 
none of these cases yyas any bile found in the mtrapentoneal 
flmd 

Postoperative Treatment 

The postoperam e treatment is similar to that following any 
laparotom) Those patients who haye had a transyerse incision 
as in the present instance are permitted out of bed as soon as 
the) desire some as earl) as the third postoperany e da) In our 
opinion there is less chance of a wound disruption followang the 
use of a transy erse incision and w e are definitel) com meed that 
the sooner the panent is up and out of bed the easier wall be the 
convalescence 
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In patients w ho have a narrow costal angle a transverse inci 
Sion does not give us adequate e\posure and in them we use the 
typical right paramedian incision We keep these patients in bed 
for at least a u eel Whether or not this is necessary h e cannot 
say It may be entirely due to prejudice and it may be that the 
paramedian incision is just as strong and that patients on which 
it is employed could just as well get out of bed early as those 
with a transvene incision It is true however that we have seen 
but one case of disruption following the transverse incision as 
compared to several following the paramedian It is also true 
that the stitches which arc used to close the paramedian incision 
have a tendency to tear out under certain conditions as when 
the patient is not well anesthetized while this is not the case 
with a transverse incision 

The patient now being demonstrated is ready to go home on 
her twelfth postoperative da> Symptoms referable to her gall 
bladder condition will stop and we hope the symptoms referable 
to her cardiac condition will be much less frequent 

CASE II ACUTE CHOLECYSTITIS 

Hutofy 

The next patient is a man m his sixties who was sent to the 
hospital two da)s ago complaining of severe pain in the upper 
abdomen radiating to the back which had been present for 
thirty SIX hours before admission lie said that he had a high 
fever at home and on admission to the hospital he was found 
to have a temperature of 102 6 F He was nauseated and vomited 
shortly after the attacl started and the nausea and vomiting 
have persisted He can remember no previous attacks such as 
this and in fact boasts that he has always been in perfect health 
has never had to consult a doctor and that he did not know 
before this attaci that there was such a thing as abdominal dis 
comtort or pain in spite of the fact that he has not refrained 
from jnyudjcjous earing and drinkyng 

Diagnosis 

The diagnosis of an acute gallbladder condition as the prob 
able cause of his suffering was made from the facts that the 
location of the pam was over the gallbladder region and radiated 
to the right scapular region and there was definite muscle 
ngidity throughout the nght hypochondnum w ith practically 
no rigidity on the left side or m the low er abdomen 
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G\Ll.UL\UDCU DISEASE 

Upon admission to the hospital the ptticnt ms immediately 
given a hypodermic to relieve his pam and glucose intnvcnouslv 
was started Withm a few hours he seemed to improve so ma 
tenally that we have decided to await the possible abatement 
of the acute attack and then to perform a cholccy stcctomy ir 
our further examinations confirm our onginal diagnosis 

Preoperalive Care JWhen Operalion Is Indicated) 

If we had planned to operate at this particular time our pre 
operative treatment would have been as follows If the patient 
had been severely dehydrated before coming to the hospital he 
would have received at least 1000 cc of 5 per cent glucose in 
normal saline followed bv another 1000 cc , or more if neces 
sary of 10 per cent glucose m normal water Tlicse two solu 
tions are readily av ailabic m almost anv clinic and clmicallv at 
least seem to give as satisfactory results as the more chcmicaUv 
complicated ones We like to add the normal saline m those 
cases in which there has been a good deal of vomiting and there 
fore a loss of hydrochloric acid Wc feel of course that the 
glucose helps as a source of energy and as an aid to ov creommg 
the deplenon m the liver (if such occurs in an acme gallbladder) 
Inasmuch as the patient w as not jaundiced there probablv w ould 
be no indication for vitamin K although wc probably would 
have tested for vitamin K if wc should have had plenty of time 
Inasmuch as recent studies have definitely shown that along 
wath loss of other substances loss of protein matter is extremely 
important we probably would have given this man either a 
blood transfusion or some blood serum or plasma especially had 
he been m shock Ail this could have been done within a com 
parativ ely short time and would not hav e delay ed his operation 
However as we said this patient improved immediately' after 
receiving his hypodermic and the first intravenous glucose solu 
tion and therefore we have postponed operation 

Sex Incidence 

This patient bnngs up several interesting points for discus 
v!f A interesting to note that whereas the incidence of gall 
bladder disease m men as compared to women is about 1 8 the 
incidence of acute cholecy satis has been about 2 5m our senes 
Just why gallstones should be more apt to show acute manifes 
rations in men than in women xve do not know It is also interest- 
ing to note that this attack of gallbladder disease is apparentlv 
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the first that this man has experienced As he has not yet been 
operated on e cannot tell how long or hou chronic his disease 
has been but \ery frequently m a case of this nature we find a 
gallbladder wall which has been chronically thickened and stones 
the size of large marbles which ob\ lously have tal en a long 
time to develop "^et as we said before the first appearance of 
gallbladder symptoms has been this acute attack Whether or 
not gallstones are less apt to cause symptoms m men than m 
w omen w e are not ready to say how ever it is an mteresnng field 
for speculation Although we have seen acute gallbladder disease 
in men of all ages it is usually found m the elderly 
Treafmenf 

The treatment of an acute gallbladder attack such as this 
requires great individualization and cannot be categorically set 
forth For instance if the attack from which this man was suf 
fering when he was admitted had continued m the same virulent 
degree we would certainly have advised immediate operation 
Inasmuch as it was ameliorated almost immediately it seems to 
us obv lous that the safest procedure is to w ait for its subsidence 
Had we operated upon the patient immediately we would have 
had to make a choice between drainage of the gallbladder and 
cholecystectomy We cannot state definitely which of these two 
procedures vv e would hav c adopted It is interesting that in the 
last thirty cases of acute cholecystitis seen at the hospital with 
a temperature of 102 F or over and in which operation was 
performed within the first twenty four hours of the patients 
hospital sta> drainage was carried out in twenty four and 
cholecystectomy m only six * 

Thus clinically at least we seem to favor drainage of the gall 
bladder We think the explanation for this is rather apparent We 
perform drainage of the gallbladder either under local anesthesia 
or short intravenous anesthesia TTie incision is small and directly 
over either the palpable mass or the site of greatest rigidity and 
tenderness Almost invariably as soon as the peritoneal cavity 
IS entered the gallbladder comes mto view Occasionally it is 
true that the gallbladder may be cov ered with adherent omen 
turn but this is not usually the case Usually the red edematous 
markedly distended gallbladder lies directly m the incision and 

Inc d ntallv t mav be of interest to n te that d in? the t me requ red 
to amass th se thrty cases of acute cholenstits o t 500 holecystcct mies 
for cholel th as were p f rmed- ratio of one case f acute chol c\st ns to 
e ry sixt en c ses of cholel th as s 
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CALLBLADDER DISEASE 

It IS possible to expose it without disturbing anv of the surround 
mg tissue at all As soon as the gallbladder is exposed xve insert 
a very large bore needle (the size of a small trocar) attached to 
a siphon As soon as the liquid contents of the gallbladder are 
removed it becomes easy to grasp the gallbladder with an Allis 
forceps and bnng it up into or frequently even out of the 
wound A catheter is then placed into the opening which was 
made by the trocar and immediatelv attached to a suction 
apparatus 

Of late we have at this point been dusting sulfanilamide or 
sulfathiazole powder m the wound around the gallbladder It is 
rather difficult to ascertain how much benefit has accrued from 
this additional procedure because even before the advent of the 
sulfonamide drugs our results from this t) pe of drainage opera 
non were highly satisfactory 

The gallbladder is attached to the abdominal wound with 
one or two silk sutures and the operation is completed The 
entire procedure has required less ome than it has taken me to 
describe it The operauve shock is nil The relief from such a 
procedure is immediate and usual!) great The convalescence is 
usually rapid and une\ entful 

This simple dramage of the gallbladder is attended by such 
good results that we are now rapidl) increasing our indications 
for If It is our belief that the danger of rupture of the gall- 
bladder IS ehminated the moment the gallbladder is drained, that 
IS the moment the intracysoc pressure has been relieved In our 
experience the danger of complications such as localized abscess 
and cholangitis is lessened by the drainage Again in doubtful 
cases presenting some danger in delay we feel that it is safer to 
await the subsidence of the acute attack with a drainage tube in 
the gallbladder than without one 
Drainage of the gallbladder does not matenally increase the 
difficulty of subsequent cholecystectom) in fact w e are not at 
all sure that it does not simphf) it We have no way at all of de 
rermimng w hether the adhesions around the gallbladder, w hich 
are one of the chief obstacles m the performance of cholecvs 
tectomy after an acute cholecystitis are more or are less dense 
when the gallbladder attack subsides slowly in the natural wav 
or when it subsides quickly following drainage Theoretically 
at least dramage of the gallbladder as w e perform it with no 
foreign body whatever in the peritoneal cavity should not com 
plicate the follovnng operation A secondary operation was 
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performed uithm a week to several months after drainage in 
twenty of the twenty four cases under discussion and the 
secondary operation was not difficult The other four cases were 
in aged persons m whom we felt that it was better to leave a 
draining biliary sinus than to subject them to further risl Inci 
dentally most patients are apparently perfectly normal and 
symptom free following drainage and often it is rather difficult 
to induce them to ha\ e the stone filled gallbladders remo\ ed 

As mentioned cholecystectomy for acute cholecystitis com 
plicated by a temperature of 102 F or over has been performed 
SIX times in our recent senes of thirty cases All six patients 
recovered nicely In none of the cases did we have more than 
a moderate amount of postoperative morbidity and of course 
none of these six patients required re operation It \\ ould seem 
therefore that cholecystectomy has certain adv antages over pn 
maty cholecystostomy and secondary cholecystectomy Our 
senes of six cases is altogether too small however to be com 
pletely convincing 

Technically the removal of an acutely inflamed gallbladder 

15 much more difficult than that of a chromcally inflamed one 
The gallbladder wall itself is very edematous usually extremely 
friable The hepaticoduodenal ligament which must be ex 
plored of course in order to isolate the cystic duct n edematous 
thick and contains as a rule veins which are more engorged and 
seem to bleed more easily than those we encounter in the usual 
gallbladder operation VVhat seems to complicate the procedure 
probably more than anything else is the enlargement of the 
glands situated in the hepaticoduodenal ligament These glands 
are large interfere with visualization of the ducts bleed easily 
Finally theoretically at least one might expect a greater bac 
tenal accumulation in the adjacent structures in the acute case 
than in the chronic cases 

With the foregoing facts in mind we have concluded that the 
benefits which accrue from the resection of a really acute gall 
bladder as compared to the possible dingers are not sufficient to 
justify It One word of explanation is perhaps necessary It will 
frequently happen w hen the surgeon is performing an elective 
operation for what he thinks is a chrome cholecystitis due to 
cholelithnsis that he will encounter a reddened slightly edem 
atous gallbladder obviously acutely inflamed In such a case we 
think it w ould be folly to perform any other procedure than the 
cholecystectomy that w as begun We are not referring to this 
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type of acute gallbladder which can be treated in the same man 
ner asany chromcally inflamed gallbladder We arc referring to 
the t> pe of acute inflammation that w c w ould ha\ e found upon 
immediate operation in this gentleman whom we arc now dem 
onstraung or in any other patient w ho is admitted w ith the signs 
and s\mptoms of an acute \irulent infccnon a tcmpentiirc of 
102® F and o\ er and usualK a leiikoca tc count betw cen 20 000 
and 30 000 A failure to distinguish betw cen these t\ pcs is the 
cause of much confusion in the treatment of acute choice) stins 
An acute clinical cholecystitis is a definite cmitv which can be 
easily recognized before operation An acute cholec\ stitis from 
the point of mcw of the pathologist is not mfrequenth found 
in patients who clinically are not suffering from a \irulent acute 
attack 

What we shall do with this patient The acute attack has 
abated Careful physical examination has revealed that in spite 
of the man s age he is in excellent physical condition except for 
his nonfilling gallbladder He undoubtedly has gallstones He 
IS however a \er\ active gentleman who still absents himself 
from the city frequenth on long business trips His chief pleasure 
m life IS his summer s retirement to a cottage up in the north 
Wisconsin woods where as he says he goes native Inasmuch 
as another attack is imminent and might very well occur in a 
situation where hospital facilities would be meager or cntirelv 
absent w e are going to advise him to hav c his gallbladder re 
moved 
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The pancreas like a few other oi^ans of the bod> is an organ 
of internal and external secretion Derangement or disease may 
affect either of these two s> stems As \vith other tissues the 
pancreas may be the seat of \arious disease processes such as 
inflammation c) sts and tumors 

HYPOGLYCEMIA 

The condition know n as h> poglycemn { decreased blood sugar 
level) is of course the opposite of diabetes which is primanlv 
1 medical disease and will not be discussed here Although the 
first concrete description of hypoglycemia with a pathologic 
explanation (Wilder and associates^) w as based on the presence 
of carcinoma of the islands of Langerhans this etiologic factor 
IS extremely uncommon Hypoglycemia is more commonly pro 
duced by benign adenomas of the islets or by endocrine dis 
turbances as yet poorly understood 

Hypoglycemia Due to Tumors of the Uleh 

Hypoglycemia from this cause is relatively uncommon but 
It IS so easily confused with other diseases of a ncuropsy chntric 
character that everyone must be familnr with it The tumors 
producing the condition are usually single but may be multiple 
They are most often found m the body of the pancreas although 
they occasionally occur m the head They rarely attain a size 
greater than cm m diameter They are identified by a bimsh 
pml color and are partially circumscribed 
The chmeal iiiamfestauons of hypoglycemia due to islet cell 
tumors are extremely dramaac Perhaps the earliest sy mptom is 
an attack of weakness and mental confusion occurring several 
hours after a meal With this attack of w eakness there may be 
a coarse tremor and a cold sweat As the disease progresses these 
attacl s become more sev ere The irrationaliiv shades ov er to 
stupor dunng which time consciousness is completely lost 

From the Dep rtm nr f S gery Univ rs ty of lUino s C Uege of M di 
c ric and the R s a ch nd Eld at on 1 Ho pital of th Univ rsity of Illino s 
t Prof ssor of Surger) and Head of the Dep tment Coll ge f M d erne 
Uni ersitj of 111 nois 
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^Uhough the patient ma> obe> simple commands Uen dunng 
mild attacks the patient usually js unaware of what he is doing 
and has no memor> of incidents occumng dunng the attacks 
In the liter stages compulsions may occur w hich resemble those 
occurnng in epilepsy or brain, tumor However such attacks 
rarel> are accompanied by aura With few cxccpaons the attacks 
occur only after a period of several hours has elapsed since cat 
ing Thc> are thus commonly obscrv cd carl> in the morning as 
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Fig 3 —Glucose tolerance test in patient with hjpoglyccmia due to adenoma 
of the pancreas (Case I) The nse m the blood sugar lc^el following oral 
glucose w as much less than normal 

the patient arises from his sleep If the patient is undergoing 
considerable exercise the interval since eating mav be greatly 
shortened since metabolic demands will accentuate dev elopment 
of the hypoglycemia There are few neurological signs demon- 
strable even during attacks 

The diagnosis is confirmed by laboratory data (Fig 3) Dur 
mg an attack the blood sugar will be markedly decreased being 
as low as 20 mg per 100 cc The carbohydrate tolerance is in 
creased so that the peak level following a tolerance test may 
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be no higher than 100 to 105 mg per 100 cc in contrast to a 
normal reaction of about 200 mg The patient is unusually 
sensitive to insulin 

The treatment of adenoma of the pancreas is surgical excision 
of the tumor With practically no exceptions excision of the 
tumor results m a complete cure of the condition except that 
pan of the mental deterioranon resulting from prolonged hypo 
gl>cemia may be permanent If the attacks are not relieved by 
excision of the tumor it is usually safe to assume that a second 
tumor exists and must also be removed The tumors are uually 
readily palpable although sometimes not very v isible \v hen buried 
in the body of the pancreas Occasionally the surgeon will 
decide upon subtotal pancreatectomy assuming that a tumor 
perhaps exists but is buried so deeply and is so small that it can 
not be palpated Such a procedure is quite justifiable since most 
of the tumors are present m the body and tail of the pancreas 
and since subtotal pancreatectomy is associated w ith a low mor 
tality rate 

If the dissecnon required for removal of the tumor is exten 
sive there may be drainage of pancreatic fluid for several weeks 
following operation For chat reason a dram must always be left 
in place when the pancreas has been excised Tlie drainage of 
the pancreatic fluid docs not result in significant si m irntition 
since the trypsinogcn is not yet activated 

Case I — S F The patient is a woman aged fifty two years enter 
mg with the complaint of attacks of mental confusion pallor sweat 
mg and irrationality of nine montlis duration The first attack 
followed news that her son probably had embarl ed for military 
service overseas Attacl s were mild at first They consisted of 
speechlessness failure to respond to questions and inability to pay 
attention to conversation These usually occurred m the morning 
before breakfast About three months after onset they became more 
severe and were epileptiform in character There was considerable 
rvvitchmg of the muscles of the extremities and salivation Her per 
sonalitv changed somewhat being more congenial but somewhat 
childlike Recently she has been very stuporous and m fact totally 
unconscious during her attacks The blood sugar determination per 
formed on the blood drawn during an attack revealed a level of 
21 mg per 100 cc Administration of 100 cc of 20 per cent glucose 
restored the patient to complete consciousness Frequent feedings 
including ones during the night would prevent the attacks A 
glucose tolerance test revealed a remarkable tolerance to glucose 
the level rising to onlv 102 after the feeding (see Fig 3) 
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At operation performed through a transverse upper abdominal 
incision a nodule about 1 5 cm in diameter \\ ns found buried dccpl> 
in the bod> of the pancreas It did not have the tv pica! bluisli pink 
color bur as a matter of fact had the color of normal pancreas 
However it was palpated as such a definite tumor nodule that n 
diagnosis of adenoma seemed certain Dissection of the nodule from 
the body of the pancreas broke into a large branch of the splenic 
vein posteriorly resulting in considerable hemorrhage It was ncccs 
sar) to transect the pancreas which was alrcad> more than halfwav 
transected to control the hemorrhage After approximating the cut 
edges of the pancreas the wound was closed around a drain leading 
down to the pancreas 

The hypoglycemia was relieved immcdiatclv the blood sugar 
being 176 mg per 100 cc tvv o hours after operation however some 
glucose had been given m the meantime Two days after operation 
her blood sugar was 153 mg early in the morning after five hours 
fasting After ten hours fasting it was 128 mg This m reality is a 
mild diabetic response and is m sharp contrast to a blood sugar level 
of 39 mg after five hours fasting before operation She had no 
attacks following operation indicating that the adenoma was the 
sole explanation of the hypoglycemia A small quantity of pancreatic 
juice drained from the wound for five or six weeks before the 
wound closed This drainage was not irritating to the skin 

Hypoglycemia Not Due to Tumors of the Islets 

This type of hypoglycemia is much more common than that 
due to adenomas The mechanism of the production of this type 
of hypoglycemia is not clearly understood At times it definitely 
appears to be due to disturbances of the pituitary On many 
occasions it appears definite that the individual is unusually sen 
sitive to insulin and its effects The insulin test will gwe v aluable 
information in this regard 

The cltmcal vjantfestations arc very similar to those noted in 
hypoglycemia due to adenoma However, m the so called idio 
pathic type the symptoms are milder and rarely are convulsions 
and total loss of consciousness encountered The most common 
symptoms are weakness early fatigue malaise and headache 
U^ue hunger particularly for sweet foods is commonly noted 

The treatment of this type of hypoglycemia is chiefly medical 
although subtotal pancreatectomy has been performed on numer 
ous occasions However this operation is successful in the relief 
of symptoms in less than half the cases Medical treatment con 
sists of frequent feedings Small quantmes of insulin have been 
recommended (John ) A diet high in protein (Conn^) should 
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be tned since the comersion of protein to carboh>dnte is so 
sloM that the stimulus for insulin fonnation is mmimil 

ACUTt PAHCREAtniS 

Acute pancreautis occurs with varying degrees of intensity 
but m general cases may be classified as acute hemorrhagic or 
acute edematous The former is much more set ere than the latter 
though much le«5S common Gallbladder disease is unquesaon 
ably an important factor in etiology Proof ot this relationship 
IS offered by the fact that over three founhs of the panents wi^ 
acute pancreatitis have gallbladder disease and rarely do attacks 
of acute pancreatitis persist after cholecystectomy 

Acufe Hemorrhagic Pancreafiits 

Although acute hemorrhagic pancreatms is less common than 
the other types it li much more serious inasmuch as fatalmes 
frequently occur regardless of the type of treatment instituted 

The chmcal 'mamfestatiom are dramatic Pam develops sud 
denly and with great intensitv being located m the epigastrium 
frequently radiating posteriorly and to the left Commonly the 
disease develops after a full meal Shortlv after onset pam 
nausea and \omiang are apt to develop The patient rapidly 
becomes prostrated and is confined to bed Deamination reveals 
marked tendemess m the upper abdomen with muscle spasm 
ov er the entire area Mild jaundice is occasionally observed The 
skin IS cold and covered with cold svv eat The puhe is rapid and 
soft The patient appears to be in a mild state of shock although 
rarely does the pressure drop sufficientlv to be unobtainable 
Giy cosuna js not uncommon Blood amylase determinations m 
the early days ot the disease reveal an elevation The level re 
turns to normal within two or three days however regardless 
of the progress of the disease TTie white cell count is elevated 
The temperature is variable frequently being subnormal 

Trentinem may be difficult to decide upon particularly since 
there will be difficulty in ebmmatmg perforation of a peptic 
ulcer or some allied condition demanding operation It is true 
that the degree of prostration frequently may be sufficient to 
eliminate perforanon of a peptic ulcer If the perforation of a 
peptic idcer cannot be eliminated as a possibility laparotomy 
will be necessary In the presence of acute hemorrhagic pan 
creatins the pancreas will be found to be enlarged edematous 
and of a hemorrhagic color Numerous areas of fat necrosis will 
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be found m the pentoneal surfaces and omentum A dram is 
placed down to the necronc pancreas but the pancreas itself 
cannot be drained since it consists of lobules supported bv 
fibrous tissue Cholecystostomj mth remotal of stones mat be 

indicated In other words decompression of the biliarj^ tract and 

drainage of the pancreas arc indicated if opcriDon is performed 
If the diagnosis can be made \\ ith certainty how e\ cr, it appears 
that operaoon is not indicated although there is a difference of 
opinion on this point 

Supporme treatment is of course very important in view of 
the prostraaon falling blood pressure and increasing pulse rate 
Transfusions and intravenous glucose are indicated Morphine 
is necessary for pain Absolute rest with freedom from mental 
worry is of course essenaal 

The patient with acute hemorrhagic pancreatitis must be 
observed carefully postopcratively particularly since there is a 
strong tendency toward the development of abscesses about the 
necroac pancreas If the patient has been operated upon the 
drain should be left m for several days hoping to dram any 
abscesses which might develop If emergency operation has not 
been performed the abscess will manifest itself as an indurated 
area in the epigastnum with an increase in the amount of fever 
tachycardia and similar manifestations 

Acute Interstitial (Edematous) Pancreatitis 

Acute interstiual pancreatitis is much more common than 
hemorrhagic pancreatitis and is associated with a relatively low 
mortality rate 

Clinical niamj estations of the disease are similar to those de- 
senbed under hemorrhagic pancreatitis but are much milder 
The pain may be aggravating and severe and muscle spasm 
pronounced but prostration does not occur The temperature is 
variable being elevated on some occasions and normal on others 
The pulse rate shows only shght elev ation. Nausea is common 
but vomiting is unusual Acute symptoms are inclined to subside 
spontaneously within two or three days, as does also muscle 
spasm but tenderness usually remains for several days As in 
hemorrhagic- pancreatitis blood amylase is elevated for forty* 
eight to seventy tw o hours after the onset of the attack (Fig 4) 
but recedes to subnormal after that time (EJman^) The w hice 
cell count is elevated 

The treatment of acute mtersntial pancreatitis is related to the 
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biliary tract After the acute symptoms have subsided chole 
evstograms should be obtained If cholecystography reveals a 
pathologic gallbladder cholecystectomy is indicated since gall 
bladder disease is presumably the major etiologic factor in the 
majority of cases Since there is a great tendency for attacks of 
acute edematous pancreatitis to recur it is usually advisable to 
take care of the biliary tract disease as soon as the edematous 


Blood 



e cl I hours. 

pancreatitis has subsided because a delay alloivmg numerous 
attacks of pancreatitis might result in serious damage to the 
pancreas 

Case II — E H The patient is a forty four year old Negress vho 
came tn with a history of onset of pam in the epigastrium t\vent> 
four hours pre\ lously radiating to the right side and somewhat pos 
teriorly to the back The pain at timw radiated up into each shoul 
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der chiefly to the right The attach, came on suddenU an hour 
after a lunch Vomiting occurred several times shortly after 

the onset of pain Since then she had complained of painful cructa 
tions She had three previous attacl s vvjthin the last several months 
but they were milder m character 
Examination revealed diffuse tenderness over the entire cpigas 
tnum The blood amylase was 1085 (normal 70 to 150) and grad 
ually came down to nonnal in three days as illustrated m figure 4 
The temperature was normal on admission but by the next dav a 
slight fever with the temperature ranging between 100° and 101° f 
developed and persisted for above five days Tenderness remained 
for several davs and had nor completely disappeared until about 
two weeks following onset Choiccystograms were obtained and re 
vealed a slight decrease in concentration with a deformitv suggest 
ing pericholecystitis 

The presence of a gallbladder capable of concentration com 
plicated the therapy in this ease since the examination revealed 
evidence of only mild disturbance m gallbladder function After 
observing the patient for a few weeks however it was finally dc 
cided that m view of the deformity of the gallbladder suggesting 
cholecystitis she should have a laparotomy with the idea of per 
forming a cholecystectomy if disease was found 
At operation two months after the acute attacl the gallbladder 
was found to have a wall of normal thicl ness but there was a tumor 
nodule about 1 cm in diameter on the margin adjacent to the liver 
The pancreas was still indurated and a few areas of fat necrosis 
remained The persistence of fat necrosis and an indurated pancreas 
was not unexpected since on numerous occasions we have observed 
such residual evidence of acute pancreatitis for several weeks fol 
lowing cessation of symptoms Except for the presence of the 
tumor we might have concluded that our decision was erroneous 
and closed the abdomen without performing the cholecystectomy 
However m view of the tumor nodule and the known relationship 
of gallbladder disease to pancreatitis we decided to remove the 
gallbladder w hich was accordingly done by Dr Slaughter 
Insufficient time has elapsed since recovery of the patient to de 
termine whether or not cholecystectomy will put an end to the at- 
tacks of acute pancreatitis It is my prediction however that m 
spite of the fact that the gallbladder was not seriously diseased she 
will have no further attacks of pancreatitis Aficroscopical exami 
nation of the tumor nodule revealed it to be necrotic material (not 
resembling fat necrosis) which may have been the residue of a 
local infection 
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CARCINOMA OF THE PANCREAS 

Most of the malignant tumors of the pancreas are adenocar 
cinomas occurring most commonly in the head They are fairl> 
malignant and on many occasions metastasize rapidly I or some 
strange reason thev are much more common in men than in 
women. 

Cltmcal Mamjestattons —The chmcal manifestations develop 
insidiously and consist imtialK of weakness and anorexia 
Weight loss deielops earl) and jaundice with acholic stools 
likewise appears reasonably early if the tumor is located in the 
head of the pancreas Ordmanlv carcinoma of the pancreas is 
supposed to be a painless disease However this is not true since 
at least 25 to 30 per cent of the cases are accompanied by epi 
gasme pain of sigmficanc mtensitv Differentiation from stone 
m the common duct by consideration of the amount of pain 
may be quite difficult particularly since the pain associated with 
stone in the common duct becomes insignificant a day or two 
after onset of the attack If the tumor is located in the bodv or 
tail of the pancreas pain appears to be even more prominent 
than when the tumor is located in the head This pain commonly 
radiated posteriorly and to the left 

—Examination ma> not be vcr> helpful m cstab 
) lishmg diagnosis except that the jaundice (if present) is indica 
ti\ e of common duct obstruenon Occasionally a distended gall 
bladder can be palpated This exemplifies the importance of 
Courv oisier s law w hich is cxtrcmelj helpful m establishing the 
diagnosis particularK on the operating table If the obstruction 
of the common duct is due to a carcinoma of the pancreas the 
gallbladder is usually thin walled and distended whereas it will 
be shrunken and fibrotic in case obstruction is caused by a stone 

Differentiation from stone m the common duct and intra 
hepatic jaundice (c g acute catarrhal icterus) becomes impor 
tant Acute catarrhal icterus is relatively painless and has an 
insidious onset similar to caranoma of the pancreas How ever 
most patients afflicted with this disease are young adults “VI 
though the stools may be acholic at the onset of the disease 
normal color usually appears after the first se\ oral days This is 
m sharp contrast to the situation in carcinoma of the pancreas 
since the stools gradually become achohe and remain so perma 
nently after blockage has become complete When the obstruc 
tion IS produced bv a stone in the common duct the color of 
the stools may alternate because of the intermittent character 
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of the obstruction U\ cr funcuon tests miy be quite helpful in 
establishing a diagnosis insofar as they^ arc apt to be positn c in 
acute catarrhal ictenis and in obstruction by stone, whereas thc> 
wall be negative at least m the early stages, of obstruction in 
carcinoma of the pancreas 

Treatment —The treatment of carcinoma of the pancreas is 
surgical but unfortunately , total excision of the tumor is rarely 
possible because it is so often inoperable u hen the patient is seen 
If the tumor is early , located in the head and no nietastascs arc 
present resection of the head of the pancreas should be per 
formed The success of this operative procedure is made possible 
by the work of Whipple and associates® who recommend a 
cholecysto enterostomy at the first stage and at the second stage 
removal of the head of the pancreas and duodenum reestablish 
ing intestinal continuity by a gastro enterostomy One stage 
operations arc performed and may be preferable if the patient is 
a fairly good operative risk Details of the various ty pes of oper 
ations may be found in the splendid monograph by Brunschw ig '* 
If the tumor is inoperable anastomosis between the gallbladder 
and stomach or duodenum will be advisable This operation as 
ordinarily performed results ultimately in an ascending cholan 
gitis but the patient is usually near death from metastases bv the 
time this occurs 

These patients need expert preoperative and postoperative 
care consisting of intravenous glucose transfusions adminis 
tration of various vitamins particularly K and efforts to improv e 
nutrition If resection is contemplated several donors must be 
available 

CYSTS OF THE PANCREAS 

Cysts of the pancreas may be of sev eral types including cys 
tadenoma retention cysts and pseudocysts but the latter are of 
pnmary importance since they are by far more frequent than 
the others The pseudocyst does not have a true epithelial lining 
The capsule m reality is made up of connective tissue The 
pseudocyst results usually from trauma to the organ or is a 
sequel to acute pancreatius The fluid contained in the cyst is 
usually straw colored but may be sanguineous because of slight 
hemorrhage 

Climcal Manifestations —The tumor develops insidiously and 
vv hen it is produced by trauma or an acute attack of pancreatitis 
the patient will recall that pain resulang from either of these 
two condmons never completely subsided Several weeks must 
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elapse before the tumor grox\s to a size which would enable one 
to palpate it The pain is not severe is accompanied by a heavy 
sensation and is located chiefly m the epigastrium somewhat to 
the left of the midlme Anorexia is common as is also loss of 
w eight 

1 he tumor presents in the left side of the epigastrium and 
ma> displace the stomach superiorly and to the right or mfen 



F g 5 — P ncreat c }st prcsroting betwc a the stom ch and colon As is 
/ eque tlv th as tl e mass s moie demonscrabl in th p tient h n 
St ndmg 

orl> and to the left (Fig 5) In the former case it would present 
through the gastrocolic omentum and m the latter through the 
gastrohepitic omentum There is not complete agreement as 
to which type of presentation is more frequent indicating that 
there is not much difference in the madence of the tw o mech 
anisms The diagnosis may be confirmed by aspiration which 
would yield straw colored fluid containing enzymes such as 
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am>lase, but this procedure is not advocated because of possible 
m)ur> to intestinal loops 

Treawiciit is pracucill} aU\3>s indicated One 
of two procedures will be utilized (I) incision and drainage of 
the c>st with marsupializanon or (2) excision of the cyst Except 
on a few occasions, excision wall be extremely difficult and quite 
formidable Marsupialization is effective in obliterating the cyst 
if It IS a true pseudocy st How cv er if the lesion is a cy stadenoma 
marsupialization will result in a persistent sinus Differentiation 
between these two types of cyst can usually be made without 
much difficulty by palpating tlic floor of the cv st If a funganng 
mass IS detected at this locauon the cyst is usually of the adeno 
cystic type in which case attempt should be made to excise it 
completely If a persistent sinus develops following operation 
and resection is impractical transplantation of the fistulous tract 
into the mtestine usually results in cure of the fistula 

THE PANCREATICOHEPATlC SYNDROME 

Recognition of a new disease commonly known as the pan 
creaticohepaac syndrome has been made possible by the epochal 
work of Fisher’ and Allan* m 1924 m which they noted that 
pancreatectomy in the dog led to a fatty infiltration of the liver 
terminatmg in death m rw o to eight montlis The author is of 
the opimon that this disease is similar if not identical to the so- 
called congcmtal steatorrhea or cystic fibrosis of the pancreas 
occurring in childhood Etiology of tlie disease m adults is not 
clearly defined but is presumably associated with gallbladder 
disease duodenal ulcer or mtra abdonunal infection w hich 
might affect the pancreas In a case obsen ed by the author ® the 
etiology appeared to have been related to a sev ere gallbladder 
disease 

The viamjestations of the disease are somewhat vaned but a 
few symptoms are noted in all of the few cases reported One 
of the early mamfestations is passage of foul, fatty bulky stools 
Weakness and malaise are fairly constant as are also anorexia 
nausea and vomiting Loss of weight may occur Mild pain in the 
epigastrium and nght upper quadmnt is present and is presum 
ably related to the disease process in the pancreas liver or gall 
bladder Myocardial changes with fatty infiJtraoon of a fatal 
character w as noted m a case observ ed by the author but has 
not been desenbed m other reports The liver is mcreased in 
size because of the enormous fatty infiltration Tenderness of 
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the abdomen may be present but is rarely pronounced Mild 
diabetes frequently develops Anenua is fairly constant Liver 
funcaon tests including the cephalm flocculation test and hip 
puric acid test are usually positive 
The treatment of the disease is not effectu e with any degree 
of certainty The splendid \\ ork of Dragstedt and assoaates 
showing the effects of lipocaic indicates that this substance 
should be gi\en if available High vitamin therapy is indicated 
but of more importance is the administration of choline and hv er 
extract The caloric intake should be slightly abov e the a\ erage 
requirement and should be high in carbohydrate and protein 
Various symptomatic therapy nia> be instituted as indicated 
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CAUSES OF GASTRIC HEMORRHAGE 
The \omitmg of blood or the pissngc of l-irgc bloody, di 
irrheal stools is a symptom which demands cvpcditious and 
thorough investigation of the ciose and prompt dcci‘{ion for 
treatment Although a massive gastric hemorrhage presents a 
major catastrophe it docs not justify hastily instituted measures 
Nor on the other hand docs a mild hcmatcmcsis permit pro 
crastmation Every patient presenting a gastric hemorrhage 
deserv es a complete study directed tow ard determining the site 
of bleeding and its cause Just as hemopt) sis ma> be the first 
Sign of tuberculosis or ocher pulmonar> lesions hcmitcmesis 
may be the first sign of a serious gastro mtestmal disease and 
should therefore be thoroughl) studied 
The vomiting of blood is of course not conclusive evidence 
that the site of bleeding is m the stomach or duodenum Thus 
blood that has escaped from the nasophar> n\ or from the lungs 
and has been swallowed ma> occasionally be vomited giving a 
false impression of gastro intestinal bleeding Hemacemcsis may 
be an expression of esophageal vances in diseases of the liv er and 
spleen or it may appear in blood dyscrasias such as splenic an 
emn leukemia aplastic anemia hemolytic icterus and purpura 
Certain infectious diseases such as malana v cUow fev er cholera 
scarlet fever and variola, may give nse to bleeding from the 
stomach Diseases of the heart and lungs associated with failure 
of circulation and increased venous pressure may give nse to 
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bleeding into the stomach Uremia at times lead to loss of 
blood by mouth or rectum 

Bleeding from the stomach may also occur occasionally fol 
lowing dull in;urv to the abdomen Injury from a bullet or a 
stab wound in the upper abdomen requires surgical interference 
without any controversy consequently the gastric hemorrhage 
in such cases is not a diagnostic or therapeutic problem Sw al 
lowed foreign bodies especially if sharp edged may cause 
bleeding Decubitus ulcers from bezoirs may at times announce 
themselves by a gastric hemorrhage 

With the exception of these rare conditions as causes of gas 
trie hemorrhage ulceratne lesions of the stomich or duodemnu 
are by far the most common causes The overwhelming pre 
dominance of gastroduodenal ulcerating lesions as cause of gas 
tne hemorrhage is evident from reports of some of the larger 
clinics Thus of 66Z bleeding cases studied at the Alayo Clinic 
gastroduodenal lesions w ere accountable in 90 5 per cent cirrho 
sis and splenic anemia in 5 1 per cent and all other causes in 
44 per cent Bulmer** reported an incidence of 88 and 90 per 
cent respectiv ely of gastroduodenal lesions as the cause of hem 
atemcsis in two senes of cases studied by him The incidence 
of bleeding due to cirrhosis in the above two groups was 44 
and 4 per cent while that due to gastric carcinoma was 1 3 and 
■’4 per cent respectively In 167 consecutive cases of gastric 
hemorrhage treated at Cook Countv Hospital withm a penod 
of a year gastroduodenal lesions were responsible for the bleed 
mg in 89 per cent In 2 per cent the bleeding was due to cir 
rhosis and in the remainder to other causes From the diagnostic 
point of view then gastric hemorrhage presents essentially a 
problem of dealing with bleeding from an ulcer situated in the 
stomach or duodenum except m postoperativ e patients in w horn 
the site of the bleeding may be at the gastrojejunal juncuon 

CHARACTER OF THE HEMORRHAGE 

In the evaluation of a gastric hemorrhage it is advisable to 
consider the bleeding as to amount and time We believe it a 
logical thing to speak of massive or of simple (small) 
gastric hemorrhage Obviously the tvvo must differ in the pre 
sentmg pathology sy mptomatology prognosis and treatment 
A massive hemorrhage points to an eroded large vessel possibly 
an artery It w ill also suggest the possibility of a sclerosed v essel 
m a chrome ulcer with much scar tissue prev entmg contraction 
of the muscular coats of the vessel At times the site of the lesion 
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might be contemplated from the sc\enrv of the bleeding le 
a posterior ulcer imoUing the pancreas and eroding a pancrc 
aocoduodenal arter} A slight hemorrhage points to a smaller 
vessel morelikel) with venous or capillar) oozing On the other 
hand, bleeding from veins or capillancs mav lead to severe 
hemorrhage if there is present a cocvistcnt cardiorenal disease 
or abnormalities of blood coagulation Furthermore venous 
bleeding, when it occurs in diseases associated with gastnc or 
esophageal V ances (cirrhosis splenic anemia splenic v cm throm 
bosis) or m blood d>scrasias ma> be of senous nature 
Despite some reports that the first gastnc hemorrhage is the 
decisive factor*^ we concur in the contention of Eusterman 
and Balfour “ Thorstad and others < that panents rarciv 
die from the first hemorrhage Persistent bleeding how ev cr or 
massive hemorrhages occurring in rapid succession ma> ter- 
minate fatall) and quite rapidlv so if proper treatment is not 
instituted promptl) 

In obtaimnga histof} of hematemcsis it is important to evalu 
ate cnticall) the panents statements Panents will often com 
plain of vominng blood when m realit), the dark red color of 
the emitted matenal was due to the staimng of the gastnc 
contents b) a food Furthermore the panent s stor) of blood) 
pamcularl) black, stools must also be carefull) ev aluated since 
not mfrequentl) the black color of the stool is due to an ingested 
food or to a tome presenbed b> a fnend or neighbor Often 
the color of the stool is just black to the panent without a 
differennanon as to the t) pe of black If it has been defimtel) 
ascertained that the panent has vomited blood or had melena 
if a careful check-up of the upper rcspzrator> tract and Jungs 
fails to show an) pathologic lesions and no blood dvscrasia, 
infecnon or possibilit) of cirrhosis is found then the diagnosis 
of hemorrhage from a gastroduodenal lesion is justified ev en m 
the absence of a previous typical historj of ^cer sv mproms. 

GASTRODUODENAL LESIONS CAUSING GASTRIC HEMORRHAGE 

If the gastnc hemorrhage is asenbed to a gastroduodenal 
lesion one must ascertain the tj^ic and if possible the locanon 
of the lesion 

Smee the advent of the gastroscope it is justifiable to con 
sider gistntts as an occasional cause of hematemesis Focal 
changes in the gastnc as well as duodenal mucosa as the cause 
of qmte ettensiv e hemorrhages have been desenbed b) Aschoff® 
and Rivers®^ among others Gastroscop) has recentlv made it 
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possible to View such localized areas of gastritis from which 
oozing of blood occurs At tunes actual superficial ulcerations 
as a source of the bleeding are noted These lesions may account 
for the high percentage of negative x ray findings following 
gastnc hemorrhage which \anes from 30 to 50 per cent 
Hematemesis is much more common m patients \\ith gastric 
ulcer than uith gastnc carctnovta Nevertheless it should be 
emphasized that it is fallaaous to assume the absence of a gastnc 
malignancy because of a massiv e hemorrhage from the stomach 
The massive type of hemorrhage when it occurs m a patient 
with carcinoma is usually due to an erosion of a large vessel 
and may frequently indicate the beginmng of the end A sudden 
massiv e hemorrhage too may be the first sy mptom of a gastnc 
malignancy in an otherwise symptomless patient 

Benign umors of the stcnmcb may give nse to sev ere hem 
atemesis although at times they may express themselves only 
by melena or persistent occult blood The presence of i benign 
bleeding neoplasm as a source of hematemesis should be con 
sidered especially in young individuals who have a vague or no 
history of ulcer symptoms and m whom the roentgenogram 
show s a filling defect in the stomach 
Among other gastroduodenal lesions exclusive of ulcer 
which have been reported as causes of bleeding are duodenal 
carcinoma tuberculosis of the stomach or duodeman syphilis of 
the stomich and fistulas between the biliary and gastro intestinal 
tracts In our cxtensiv e cbnical expcnence in gastro intestinal 
disease we hav e not observed a massive gastric hemorrhage due 
to any of the above conditions Syphilis of the stomach which 
was diagnosed in a number of patients did not produce profuse 
bleeding in any of them even though occult blood was found 
m the feces Such lesions will therefore rarclv play a role m the 
differential diagnosis of gastric hemorrhage 

The Predominance of Pepfic Ulcer a% a Cause 

To repeat then the greatest percentage of gastnc hemorrhage 
(hematemesis and melena) is caused by peptic ulcer of the 
stotntch or duodenum Of these two types ulcer of the duode 
num is by far the most common cause In some reports the ratio 
between duodenal and gastnc bleeding ulcer is as high as 7 I 
In our series it w as somewhat lower Hematemesis per se occurs 
more often in gastnc ulcers proper since hemorrhages from 
duodenal ulcer often mamfest themselves only as melena How 
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e\er massi\e hematcmcsis may appear from a duodenal ulcer 
especially if a large vessel at the base of the ulcer has been 
eroded 

The factors contributing to a sudden gastric licmorrhage in 
a patient uith chronic duodenal ulcer particularly one which 
has been symptomless until the bleeding arc numerous Among 
the more common factors producti\c of such a bout may be 
mentioned e\cessi\c physical* or mental cvertion focal infcc 
tion (teeth etc)* infections of the upper respiratory tract' ^ 
e\cessn e use of alcohol or tobacco and dietary indiscretion 
especially when accompanied by \itamm deficiencies ' At 
the Cook County Hospital ic is not uncommon to scc patients 
admitted to the w ard w ith the diagnosis of bleeding ulcer w hose 
bloodj vomitus is still mi\ed with the offending food or dnnl 
Emotional strain^ i ic i, 3 to play a major role in pro 

\ oking a gastric hemorrhage A marked increase in the incidence 
of gastne hemorrhage since the beginning of the w ar has been 
reported in England 

As already emphasized the diagnosis of gastne hemorrhage is 
not difficult if It IS 1 cpt in mmd that 80 per cent or more of 
them are due to either duodenal or gastric ulcer The previously 
discussed other rarer possibilities must be considered if only to 
exclude them Clinical expenence in the c\ aluation of the con 
dmon of patients wath gastne hemorrhage undoubtedly plays a 
large role since laboratory data to aid m the diagnosis are often 
not obtainable Thus for example the x ray which at other 
times IS of greatest help in the diagnosis of an ulccratia e lesion 
m the gastroduodenal tract being correct in 90 to 95 per cent 
of the cases m the case of a massue hemorrhage is diagnosticalK 
valueless It is unwise to suggest roentgenologic examination 
and at times impossible to submit a bleeding patient to it No 
manipulation of the abdomen is permissible which marl edly 
detracts from the value of the fluoroscopic examination ® After 
recovery from the bleeding roentgenography is useful in locat 
mg the exact site of the bleeding 
In patients who have previously had an operation for an ulcer 
of the gastroduodenal trace— paracularly a gastro enterostomy— 
the gastne hemorrhage may arise from the old primary ulcer of 
either stomach or duodenum or from a new secondary ulcer 
mrmed at the stoma Cunously enough the tendency toward 
hemorrhage is very common m pauents who have had a gastne 
operation for a bleeding ulcer, as reported by others^* and also 
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possible to \iew such localized areas of gastritis from which 
oozing of blood occurs At tunes actual superficial ulcerations 
as a source of the bleeding are noted These lesions may account 
for the high percentage of negative \ ray findings following 
gastric hemorrhage which vanes from 30 to SO per cent 
Hematemesis is much more common m patients with gastric 
ulcer than with gastric carcinoma Nevertheless it should be 
emphasized that it is fallacious to assume the absence of a gasmc 
malignancy because of a massne hemorrhage from the stomach 
The massue type of hemorrhage when it occurs m a patient 
with carcinoma is usuali> due to an erosion of a large vessel 
and may frequenth indicate the beginmng of the end A sudden 
massw e hemorrhage too may be the first symptom of a gastric 
malignancy m an otherwise symptomless patient 
Bemgn tumors of the stomach may giv e nse to se% ere hem 
atemesis although at tunes they may e\press themselves only 
by melena or persistent occult blood The presence of a benign 
bleeding neoplasm as a source of hematemesis should be con 
sidered especially m young mduiduaU who have a vague or no 
history of ulcer symptoms and m whom the roentgenogram 
shows a filling defect m the stomach 
Among other gastroduodenal lesions exclusive of ulcer 
which have been reponed as causes of bleeding are duodenal 
carcinoma tuberculosis of the stomach or duodemm syphilis of 
the stomicb and fistulas between the biliarv and gastro intestinal 
tracts In our extensive clinical expcnence in gastro intestinal 
disease w e have not observed a massive gastric hemorrhage due 
to any of the above conditions Syphilis of the stomach which 
was diagnosed in a number of patients did not produce profuse 
bleeding m anv of them even though occult blood was found 
m the feces Such lesions will therefore rarelj play a role m the 
differential diagnosis of gastric hemorrhage 

The Predominance of Peptic Ulcer as a Cause 

To repeat then the greatest percentage of gasmc hemorrhage 
(hematemesis and melena) is caused by peptic ulcer of the 
stomicb or duodenum Of these two types ulcer of the duode 
num is by far the most common cause In some reports the ratio 
between duodenal ind gastnc bleeding ulcer is as high as 7 1 
In our series it was somewhat lower Hematemesis per se occurs 
more often m gastric ulcers proper since hemorrhages from 
duodenal ulcer often mamfest themselves only as melena How 
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e\er, massive hcmatcmcsis may appear from a duodenal ulcer 
especially if a large vessel at the base of the ulcer has been 
eroded 

The factors contributing to a sudden gastric hemorrhage in 
a patient a\ith chronic duodenal ulcer, particularly one mIucIi 
has been symptomless until the bleeding arc numerous Among 
the more common factors productive of such a bout may be 
mentioned excessive phjsical® or mental exertion, focal infcc 
non (teeth etc ) ^ infections of the upper respiratory tract ^ ^ 

excessive use of alcohol or tobacco*^ and dictarj indiscretion, 
especially when accompanied b) vitamin deficiencies * At 
the Cook Count> Hospital it is not uncommon to see patients 
admitted to the ward with the diagnosis of bleeding ulcer whose 
blood) vomitus is still mixed with the offending food or drinl 
Emotional strain^ i la t, 35 jccms to play a major role in pro 
voking a gastric hemorrhage A marked increase in the incidence 
of gastnc hemorrhage since the beginning of the war has been 
reported m England ’ 

As already emphasized, the diagnosis of gastnc hemorrhage is 
not difficult if It IS 1 cpt in mind that 80 per cent or more of 
them are due to cither duodenal or gastric ulcer The previously 
discussed other rarer possibilities must be considered if only to 
exclude them Clinical expcnencc in the evaluation of the con 
dition of patients with gastnc hemorrhage undoubtedly plays a 
large role since laboratory data to aid in the diagnosis are often 
not obtainable Thus for example the \ ray which at other 
tunes IS of greatest help in the diagnosis of an ulcerativ e lesion 
m the gastroduodenal tract being correct in 90 to 95 per cent 
of the cases in the case of a massive hemorrhage is diagnosticall) 
valueless It is unwise to suggest roentgenologic examination 
and at times impossible to submit a bleeding patient to it No 
manipulation of the abdomen is permissible which markedly 
detracts from the value of the fluoroscopic examination ® After 
recov ery from the bleeding roentgenography is useful m locat 
ing the exact site of the bleeding 
In patients who have previously had an operation for an ulcer 
of the gastroduodenal tract— particularly a gastro enterostomy— 
the gastnc hemorrhage may ansc from the old primary ulcer of 
either stomach or duodenum or from a new secondary ulcer 
formed at the stoma Curiously enough, the tendency toward 
hemorrhage is very common in patients who have had a gastnc 
operation for a bleeding ulcer as reported by others^*^ and also 
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seen in our material Thus within the period of one year ten 
patients (7 per cent) of those admitted with bleedmij ulcer had 
had some type of gastric surgery (not resection) within three 
months to sixteen years of the present hematemesis Three of 
these had to undergo a second operation These and similar 
observations in many different clmics arc m no small wa> re 
sponsible for the present hostile attitude on the part of the 
gastro enterologist towards gastro enterostomy as an operative 
procedure in bleeding ulcer Not only is there a tendency to- 
wards bleeding by the pnmary ulcer m patients with gastro 
enterostomy but the secondary stomal ulcers also hav e a marl ed 
tendency toward bleeding 

IMMEDIATE TREATMENT 

Having established that the bleeding is due to a gastroduo 
denal lesion appropriate steps must be tal en immediately 
tow ard \ igorous prosecution of the treatment There are ccr 
tain fundamental steps to be tal en m every case of bleeding 
regardlessof what other procedures will be necessary six twelve 
twenty four hours or even several days later It is only rarely 
that one can decide upon the whole management of the case at 
the instant one sees the patient A decision as to whether medical 
treatment should conunue or whether it should be supplemented 
b> surgical imerv ennon ma> have to aw ait the patient s response 
to the initial treatment Even if surgical intervention is decided 
upon the patient needs certain preparations which after all 
constitute medical treatment In the management of a patient 
with bleeding ulcer the surgeon and internist must cooperate 

General Meesures 

The patient with gastric hemorrhage must be at complete bed 
rest Anxiety apprehension restlessness or pain if present 
should be controlled by morphine sulfate given every four to 
six hours as needed Because of the anemia and shod in some 
cases Vs to Vo gram-mstead of % gram-of morphine sulfate 
with Mso gram of atropine sulfate mav suffice Retching may 
have to be controlled by aspirauon of the stomach preferably 
through a I ev in tube Gastric lavage as suggested by some is 
rarely done m our dime An ice bag to the abdomen may be 
used but Its value is problematic The blood pressure and pulse 
should be determined and checl ed at frequent intervals depend 
ing on the general appearance and demeanor of the patient 
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1 he hcniogiobin nnd red blood count should be estumted ^nd 
lilc\\isc the piticnts blood group determined In the ^bsencc 
of signs of shod fluids, prcfcnbl) ph> siologic sihne and de\ 
trosc mivturc nny be gi\cn sIo\\l> by h>podcrmocl>sis for 
conibiting tlurst -ind deh>dration We do not use ^ect^l drip 
ordininl), but occnsiomU) do gi\e snnll pieces of ice with 
instnictions to the piticnt to spit out the fluid All fluids nnd 
food b> mouth nre, of course withheld 

Blood Transfusion 

If shod from loss of blood is present, it sliould be combated 
b> the ndministrition of blood In bleeding conditions, blood is 
the only ntioml substitute Phsmi cm be used but only is i 
prcliniinirj mcisurc until whole blood is obtiincd The indica 
tions for blood transfusion m pments with gistric hcmorrhigc 
\ar> m different dimes Moreover, there still c\ists i smill 
minont) of pnctitioncrs who believe that transfusion is contra 
indicited because it may raise the blood pressure, with consc 
quent dislodgcmcnt of the clot and recurrence of the bleeding 
despite the fact that proof for this theoretic objection has 
never been produced Others believe in small transfusions 
onl> ^ ® On tlic other hand there is mudi evidence to 

support the justiflcation and advantages of blood transfusions in 
gastric hemorrhage * ^ ” 

As a nilc, blood transfusion is indicated wlicn the patient ap 
pears in shod , as manifested by the s> ndromc of marl ed air 
hunger, rapid pulse low systolic blood pressure (below 90 mm 
of mcrcur>) restlessness which at times mav go into slight de- 
lirium reduced crytlirocyic count (2-3 000 000) and hemo 
globm (40 to 50 per cent) Sweating cold clammy si in and 
pale cyanosis arc other signs of more sev ere shod 

Tlic amount of whole blood given depends on tlic presenting 
signs In some patients with gastric hemorrhage 500 cc or more 
may have to be given before signs of improvement appear The 
amount necessary can be determined from tlic patient s condi 
tion (pulse blood pressure hemoglobin, red blood count hem 
aiocrit reading and so forth) We do not feel that 200 to 300 cc 
quantities arc preferable to 500 cc given as a slow intravenous 
infusion The advocates of the small transfusion feel that the low 
blood pressure is an excellent natural mechanism for promoting 
clot formation and should not be disturbed (i c raised) by 
large transfusions * Others on the contrary, hold that blood 
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transfusions exert a hemostatic and coagulative action and that 
the danger of blowing out a clot by a raised blood pressure 
IS nonexistent^ ® From our data we are m complete 
agreement with the latter group and believe that sufficient 
blood should be given these patients to bring them out of shock 
In this connection Allen statement seems pertinent We have 
seen patients die from the lack of blood but in no instance have 
we seen transfusions responsible for fatal hemorrhage 
Ob\iously the cases with bleeding to an extent that trans 
fusions are required are the ones m which future management 
will have to be decided within a comparatively short time It 
is clear that in spite of an unlimited blood supply as we have 
from the blood bank it is irrational to continue transfusions and 
conservative treatment in the face of progressive gastric bleeding 
as manifested by persistent hematemesis continued rapid pulse 
low or falling blood pressure and faUmg red blood count and 
hemoglobin values Hence if within one to twelve hours after 
or during transfusion the s>mptoms of shod not onlv fail to 
improve or as it occasionally happens become more marked 
the pauenc should be immetbately operated upon as it is cer 
tain that the bleeding takes place from an eroded large vessel 
(Grahams transfusion test”) 

SURGICAL TREATMENT 
Indications for (mmodiate Operation 
From the preceding discussion of the principles of general 
management in gastnc hemorrhage it is easy to see how the sur 
geon enters into the treatment of bleeding ulcer Most surgeons 
justifiably avoid operation on a patient with sudden massive 
gastnc hemorrhage We believe however from expenence 
gamed in our clmic with patients who bleed continuously in 
spite of adequate management as does occur m a small number 
of instances that for them surgery within a matter of hours 
after the onset of the bleeding is required otherwise they will 
be lost When death from hemorrhage occurs the question must 
alw a> s anse as to w hether or not the fatal outcome could hav e 
been avoided by prompt operation This is especially true if 
at necropsy open vessels arc found in the ulcer 

Indicafions for Intermediate or Elective Surgery 

Aside from these infrequent instances when an immediate 
operation for relief of gastnc hemorrhage is necessary most 
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surgeons believe contrary to Finstcrcr*'^ that gistnc hemorrhage 
should not be treated b> prompt operation There are at present 
fairl> well recognized indications for intermediate or elective 
surgery m cases with bleeding gastnc or duodenal ulcer In the 
elaboration of the indications for surgcr>» certain presenting 
facts must be evaluated How severe is the bleeding^ Is it a 
massive hemorrhage or a small one w ith little nsk’ Is it a first 
hemorrhage or a recurrent one^ (Recurrent hemorrhages arc 
associated with a higher monaht} rate ’ ® ® ) Is the paaent 
elderly or a > oungcr person^ (Tlac mortality rate is higher in 
patients above the age of 45 >cars* ' Is he in good gen 

eral condition^ Has he been suffering from other ulcer s> mp- 
toms^ Has he other ulcer complications’ What are his nsl s of 
surgical intencntion’ All these questions must be carefully 
answered because it is only when surgerv promises better results 
than nonsuigical treatment that one is justified to advise it 
The indications for surgery m gastnc hemorrhage cannot be 
based purely on a companson of statistical data regarding mor- 
tality on medical and surgical management These v ary mark- 
edlj between different clinics® ' Too often such data compare 
results in terminal cases surgicall) treated with those m the 
average case It is not nght to ascribe death to surgical inter- 
vennon when a patient is treated medically until he is almost 
completely exsanguinated before surgery is finally decided upon 
The marked discrepancy m mortality percentage between surgi- 
cal and medical treatment results from the fact that most medical 
failures come into the column of surgical mortahty These data 
cause a great deal of indecision among surgeons as to the ac 
cepted conditions and indications for surgery Hence only one s 
owTi expenence with bleeding ulcers will enable one to decide 
for or against operation in a given case 
In the past decade certain indications and contraindications 
for surgery in bleeding ulcer have become clanfied and with 
some modifications are usually accepted by most gastnc sur 
geons Thus at the Mayo Qimc first massive gastnc hemor 
rhages are usually treated medically However when a hemor- 
rhage from an ulcer recurs before the panent has fully recov- 
ered from his initial hemorrhage operation is performed 
Graham" believes that a massive hemorrhage in a patient over 
fifty who has a hemoglobin level below 50 per cent should 
make one senously consider operation Lahey ^ among others 
believes surgery is indicated only when medical therapy has 
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failed decisively or if patients have other associated complica 
tions which m themselves are definite sui^rical indications 

Rani in and his associates®” demand that the following con 
ditions be present before surgery is adiised (1) a massive 
hemorrhage occurring m a Inown peptic ulcer patient over 
fifty years of age (2) a massive hemorrhage occurring in a 
known peptic ulcer of long standing which has failed to re 
spond to careful continuous medical treatment (3) a massive 
hemorrhage following one or more previous episodes of severe 
bleeding from a peptic ulcer and (4) when a massive hemor 
rhage from a 1 nown ulcer of long standing or in an artcrio 
sclerotic patient fails to respond to one or more transfusions 
but shows evidence of continuous or repeated bleeding 

Holman” considers indications for surgery to be (1) an im 
mediate recurrent or persistent bleeding after complete bed rest 
and (2) a hemorrhage beginning while the patient is receiving 
adequate medical treatment in the hospital Aleulengracht"^ 
however thinks chat with a one to two per cent mortality from 
bleeding ulcer on lus dietary regimen he is not called upon to 
decide when an operation should be performed Unfortunately 
Meuicngracht s results could not be duplicated either m other 
clinics or by us so that surgery must still be considered at times 
m the therapy of bleeding ulcer 

Wc operate in all cases of recurrent massive hemorrhage oc 
curnng while the patient is on an adequate medical regimen 
particularly if he is ov cr forty years of age as soon as he re 
covers from the initial shock and has been carefully prepared 
by transfusions for the operative procedure Secondly we ad 
vise operation in all ulcer patients who in spite of a careful 
medical regimen have gastric hemorrhage or melena at certain 
intervals Thirdly wc operate upon all patients with even mild 
degrees of bleeding if thev give definite evidence of other ulcer 
complications such as pylonc obstruction large gastnc ulcer or 
intractable ulcer pam 

Choice of Operation 

Surgical intervention in gastnc hemorrhage has for its aim 
the stopping of the present bleeding or as is most often the 
case the prevention of another severe hemorrhage This can best 
be accomplished by excision of the ulcer beanng and ulcer 
stimulating parts i e gastnc resection Some however still 
frown upon the latter as a procedure with too great nsl for 
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a bleeding patient Nevertheless, the results of the past few 
years in various clinics, including our own are ample proof of 
the fact that gastric resection with removal of the ulcer site is 
the only logical procedure and that it need not be accompanied 
by a prohibitively high mortalitj * Onl> m instances in which 
gastric resection is technically impossible may other procedures 
have to be applied Local excision or local destruction of the 
ulcer or a transfixion operation at times may have to be done 
instead of a gastric resection 

Technical Considerations 

The operative technic in cases of gastric hemorrhage depends 
upon the individual surgeon Wc have for the past few years 
followed the surgical procedure outlined below 
Nupercaine spinal anesthesia is uniformly used because of the 
better relaxation afforded the absence of a period of excite 
ment during the induction and the decreased incidence of post 
operative complications encountered following its use In spite 
of the possible theoretical contraindication to spinal anesthesia 
because of the low blood pressure in patients with bleeding 
ulcer we have used it routinely without untoward results If 
necessary blood pressure can be raised promptly by injection of 
ephednne and I ept up by a more rapid transfusion of blood 
Frequently a low blood pressure is intentionally maintained until 
the bleeding vessel is found and ligated 
After opening the abdomen the pentoneal cavity is quickly 
explored for the presence of other pathologic conditions and 
then the stomach and duodenum are examined to ascertain the 
cause of the bleeding An opening is made through the gastro 
hepatic omentum and the posterior wall of the stomach is freed 
from any adhesions that may be present The greater curvature 
IS freed upward and downward by grasping and cutting succes 
sue portions of the gastrocolic omentum between Kelly forceps 
These are carefully tied with catgut A similar procedure is 
used along the lesser curvature with special care to the blood 
vessels until the portion of the stomach and duodenum which 
IS to be resected has been freed 
Babcock forceps are then placed on the tissue above and 
below the duodenum and a Payr clamp is placed across the por 
tion to be resected The duodenum is cut across with the 1 mfe 
just distal to this Payr clamp (Fig 6 A) This permits an 
open exploration of the duodenum 
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It has been our experience that one finds a large ulcer pene 
tratmg into the pancreatic bed m a great majonty of these cases 
In operations for bleeding carcinoma or gastric ulcers the clas 
sical closure of the duodenum can be accomplished without 



Fig 6 -The %ano\is st ps m closure of the d odenal stump A Interrupted 
catgut sutures are plac d so as to catch all of the la}eis of the posterior and 
antcnor alls of the d odenal stump Note that Babcock forceps are placed 
on tissues above and b lo v th duod num and not on the duodenum proper 
B C Embedd ng of the duodenal stump below the pancreatic cap ule by means 
of nierrupted vi e sutures In C is sho sn the tying in of the lesser omentum 
and the 1 g ted branches of the gasu c vessel to reinforce the upper angle 


difficulty Houever m these bleeding ulcers the technic of clos 
ure IS quite difficult In a considerable number of instances ue 
find during operation lai^e ulcer bases present m which an 
open vessel (pancreaticoduodenal) is spurting blood At times 
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It IS necessniy to transfi\ these \esscls uath catgut stitches 
through the bed of the ulcer In others, because of the fnabiut> 
of the \essel a piece of OTnentum or muscle tissue is utilized for 
transfixaaon 



A.S a rule the duodenum is closed by interrupted catgut 
sutures which are so placed as to catch all the layers of the 
posterior wall and then those of the antenor uall The end 
sutures at the greater and lesser cun atures are held ■with forceps 
for fixation and then inverted by a half purse stnng suture of 
catgut so as to close the ends well Interrupted wire sutures are 
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then placed from the pancreatic capsule to the anterior duo 
denum just beyond the catgut sutures pre\ iousl> placed so as to 
bury the duodenal stump m the head of the pancreas and under 
the pancreatic capsule (Fig 6 B, C) Any available omental 
tissue IS then tied over the closed stump for additional protec 



Fig 8 — Det il of the mod fic t on of the Hofmeiscer ga trie resecuon A 
Interrupted c tgut sutur o r tl e cl sed pan of the stom ch uh the half 
purse str g t in pi ce S Qosur of the naif purse str ng t e th the bury 
in f the corner of th stump C Schematic dfa\ mg of the fin 1 re ults 

non Too close attention to the detail of closure of the duo 
denum cannot be paid Sulfanilamide powder is placed about 
the duodenal closure 

The gastnc resection is done according to the Hofmeister 
technic modified by one of us (K A M ) (Fig 7 A B C) 
The modification consists of burying the lesser curvature of the 
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Stomach b> means of a half purse stnng suture (Fig 8 i c 
the lo^\er border of tlie stomach not used for tlie stoma is thus 
im aginated after first being carcfullv closed (Fig 8 B,C) The 
final result is then similar to a Schumacher type of closure Thus 
the dangerous comer on the lesser curv aturc is a\ oidcd Wc also 
prefer an antecohe to a retrocolic anastomosis, as the former 
type IS safer Should any complications arise and rcopcration be 
come necessary it can be done more cvpcditiously in the pres 
ence of an antecohe anastomosis Occasionally a high posterior 
Poly a ty pe resection is done It is important tliat tlic proximal 
loop of the jejunum be of sufficient length so that retraction of 
the stomach to the left will not pull on the anastomosis 
We behete that postoperame complications such as persis 
tent vomiting due to poor functioning of the stoma are rarely 
due to edema brought on by a hy poprotcinemia as thought by 
some but most often to faults m technic Thus tight sutunng of 
the proximal loop produces a partiallv closed loop If a com 
pletely closed loop results it leads to a verv stormy postopera 
ti\e course and may blow out the duodenal stump vnth re 
suiting fatal peritonitis If the distal loop is too tightly closed 
signs of a high intestinal obstruction occur 

We also prefer to do a high gastnc resection wnth removal of 
at least three founhs or four fifths of the stomach 

The patency of the stoma into each loop of the jejunum is 
carefully checked before the abdomen is closed Sulfanilamide 
powder IS placed around the anastomosis 

Closure of the abdomen is earned out with the same care that 
IS paid to the anastomosis the peritoneum being sutured with 
interrupted catgut the fascia with interrupted wire and the skm 
with interrupted silk 

Postoperatively the patient receives blood or plasma fluids 
and injectable vitamins Levin suction is continued for fortv- 
eight to seventy two hours Attention is given to the peripheral 
circulation and the patients arc permitted to get out of bed on 
the second to the fourth day Getting patients up early prev ents 
pulmonary and vascular complications and is helpful for the 
morale of the patient 

Resulh 

The results of our therapeutic procedures in cases of bleeding 
ulcer hav e been favorable considenng the matenal with which 
we are working When it is realized that the majonty of pa 
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tients jn this hospital are a pnort undernourished it is ea^ to 
see how the existence of a chronic disease such as peptic ulcer 
w ill result m their having additional deficiencies Indeed many 
of our patients with bleeding ulcers enter wnth \eiy low levels 
of \ itamin C low lev els of vitamin A and frequently with hypo- 
proteinemia In spite of these handicaps radical gastric surgery 
has been possible in some of them with a fairly low mortality 



F g 9_\ ay of p tiem who h d a modified Hofm ster type of gastn 
r sect on as I o\ n n Figur s 6 7 and 8 Note th t th stoma seems to be 
c mpletely across the Jo cr end of the stomach 

by giving careful preoperative and postoperative care with 
special attention to frequent blood transfusions Appropnate pre 
operative and postoperative management is just as important as 
the technical procedure and good anesthesia In our cases we 
have attempted to maintain the water and mineral balance of 
patients and to replenish their vitamins proteins and blood the 
latter being a good substance also for increasing the plasma 
proteins 
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Within the past year mentj nine patients who entered the 
Cook County Hospital with bleeding ulcers were operated upon 
within two hours to sevent) three days from the time of their 
admission As stated prc\iousl> there arc rare instances wlien 
operation must be done within hours to sa%c the patients life 
Three patients w ere operated upon w ithin three hours three 
within twenty four hours, one within thirty si\ hours one 
w ithin forty eight hours and the remaining t\v enty three w ithin 
four to seienty three days There were two deaths one from 
uremia in a patient operated upon twent\ hours after admission 
and the other from recurrent hemorrhage (Case I) m a patient 
operated upon twenty hours after admission The two patients 
operated on within two and the one within three hours (Case 
II) made unc\cntful recoi cries In the other patients who came 
to operation the medical regimen had failed to rehc\ e the sy mp 
toms and the indications for surgery developed at various in 
tenals after the time of admission All recovered following 
surgical mtcrv cntion 

CASE REPORTS 

C\sE I— H M a white man thirty five vears of age had had 
symptoms of peptic ulcer since 1952 In 1935 a posterior gastro 
)e)unostom> was made elsewhere In August 1941 he was treated 
for bleeding ulcer by diet and alkali iherapv m Cook County Hos 
pital and did moderately well On November 8 1941 at 4 00 P m 
he had a severe hematemesis (1 pint of blood) and melcna He 
vomited blood again on entrance to the hospital at 5 00 p m 

On admission the patient s pulse was 120 his blood pressure 6’/0 
and he was pale and apprehensuc The hemoglobin was 35 per cent 
and the red blood cell count 1 7:)0000 He was immediatelv given 
500 cc of citrated blood and two hours later his blood pressure 
had risen to 84/40 and his pulse had dropped to 104 During the 
night he vomited small amounts of colfee ground material and his 
blood pressure began to drop Five hundred cubic centimeters of 
blood was given at 4 00 a vi but at 9 30 A m the blood pressure 
was 52/0 and the hemoglobin thirty three per cent 

The patient was taken to the operating room eighteen hours 
after entrance a laparotomy was performed under spinal anesthesia 
using 15 cc of nupercaine (1 1500 solution) with the addition of 
50 mg of ephedrine and 12 cc of a 2 5 per cent sodium pentothal 
solution (50 mg) for closure Blood was given during the opera 
tion The blood pressure was 60/0 at start and 104/40 at the termi 
nation of the operation A sclerosed \ essel spurting blood m a mar 
gmal ulcer the size of a dime on the posterior edge of the anastomosis 
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was found to be the cause of a hemorrhage A high gastric resection 
and an antecolic gastrojejunostomy was done 

Although the patient received 2000 cc of blood within the 
first uventy four hours He received 500 cc blood each day on 
the second third and fourth postoperative days On the eighth 
postoperative day his hemoglobin was 75 per cent and the red 
blood cell count 3 240 000 and he was up and about That night 
he developed epigastric pam and shortly thereafter he had a pro 
fuse hematcmesis and became cold and clammy A transfusion of 
1000 cc of blood was immediate!) started The patient however 
continued to vomit intermittcmlv varving quantities (200 to 500 
cc ) of blood his pressure began to drop and his pulse to rise 
Gastric lavage with ice water and introduction of adrenalin into 
the stomach were without effect as was also another blood trans 
fusion The patient evpired withm twenty one hours after the 
onset of the bleeding No necrops) was obtained 

The finding at operation of a spuning blood vessel mal cs it 
clear why this patient had to be operated during a massive gis 
me hemorrhage The fact that the patient ultimately succumbed 
to hematemcsis does not speak against surgery in such a case 
This case proves that a severely bleeding patient can be success 
fully operated upon during the stage of bleeding if given suf 
ficient blood and that surgery is the only hemostatic agent m 
such a patient The cause of the recurrent hemorrhage and of 
the ensuing death is problemauc since no postmortem etamina 
non was done 

Case II— N C a fifty five v ear old white woman had been 
having ulcer symptoms for the past five years Pams were usually 
rehev ed by alkali On the day before entrance into the hospital she 
experienced severe pam associated with the sudden vomiting of 
about a pint of blood She continued to vomit intermittently small 
amounts of blood until the following day when she again had a 
more profuse hemorrhage Following this one she entered the Cook 
County Hospital 

On entrance the patient appeared quite restless and pale her 
hemoglobin was 50 per cent and the red blood cell count was 
3 000 000 The blood pressure was 130/80 the pulse 102 

Because of the history of contmuous vomiting of blood a 
dropping blood pressure accompanied by a rising pulse rate and 
the poor appearance of the patient clmically (m spite of the trans 
fusion of 500 cc of citrated blood) a laparotomy was performed 
under spinal anesthesia (15 cc of 1 1500 nupercame solution) three 
hours after admission At operation a large duodenal ulcer on the 
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posterior ^\aU of the duodenum Mis found At the base of the 
ulcer there protruded a small sclerosed irtcry from which blood 
spurted freely with each systole A high posterior Polya type gas 
trie resection was done remoNing the duodenal ulcer and about 
four fifths of the stomach Tlic patient rccencd 1000 cc of blood 
during the operation and 500 cc daily for the next four days 
Except for a mild bronchopneumonia on the fifth postoperative 
dav which wis treated with sulfithuzole she made an uneventful 
recovery and left the hospital on the seventeenth day after operation 


In this patient the findings at opention imply justified the 
immediate surgical intencntion since it is clear that no mcdi 
cal management could possibly have stopped bleeding from that 
vessel This is proved by the fact that the patient bled con 
tinuously for nearly forty eight hours after the first massive 
hemorrhage The fact that her blood count on entrance to the 
hospital was comparativelv good was due more to the state of 
dehydration of the patient and could not be tal en as a entenon 
of her actual blood picture The age of this patient and her 
general clinical appearance seemed to us to demand early surgi 
cal intervention rather than delav and continuation of medical 
management 

As in the first case cited and in numerous other instances we 
have found that the initial blood count should not be a deterrent 
factor in considcnng necessary early surgical intervention pro 
vided blood is started immediately and continued during the 
operation 


summary 


1 Gastric hemorrhage is m most instances (about 90 per 
cent) due to an ulcerative lesion of the gastroduodenal tract 
It IS more often due to a duodenal ulcer 

2 The patient with a gastnc hemorrhage must be treated 
promptly and intensively 

3 Blood transfusion should be given when indicated since 
patients rarely die from receiving too much blood but quite 
often do so from not getting sufficient blood 

clinician and the surgeon should cooperate closely in 
each case of a massive gastric hemorrhage as surgical interven- 
tion may be necessary within hours after the onset of the severe 
bleeding 


5 There are definite indications for surgical intervention 
m cases of bleeding ulcer these should not be interpreted with 
too great restnctions 
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6 Surgical mterv entton should be considered more seriously 
as a possible step in the treatment of bleeding ulcer in patients 
above forty five in those with recurrent hemorrhages and m 
those vv ith ulcers vv hich bleed now and then on a strict medical 
regimen. 
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JOHN VAN PROHaSKA M D 
ETIOLOGY 

Within recent j ears most of the dominant thoughts dealinj, 
ujth the various phases of peptic uJcer have been more or less 
standardized m the minds of clinicians This useful and work 
able crvscaUization of opinion has occurred m spite of the fact 
chat the investigator in the etiology of peptic ulcer still looks 
for more and more evidence for the support of his theory By 
careful research overwhelming evidence has been accumulated 
to show that the presence of gascnc hydrochloric acid is essen 
tial in the production of peptic ulcer If vv e had corresponding 
evidence to show how the gastric hydrochloric acid initiates the 
formauon of the duodenal or gastric u/cers and if we knew the 
anatomical parrs and the physiological behavior employed the 
problem of the etiology would be solved 

Manj attempts have been made to bridge this gap The dm 
ician has supplied an important observation on the behavior par 
tem of the ulcer patients There is no doubt that the majority 
of ulcer patients present a personality pattern which delimits 
them somewhat from the average norma] The patient is usuallj 
chin high strung nervous restless a wt)rr>ing hard working 
individual This of course fails to name anatomical pathways 
and phj siologjcal behavior and therefore cannot fully evplain 
the initiation and the perpetuation of a peptic ulcer As this 
paper deals mainl} with the clinical surgical aspect I shall not 
dwell on the older theories w hich have been discredited by the 
weight of modem literature 

A few years ago there appeared in the literature a theory that 
peptic ulcer may be caused by the deficiency of certain ammo 
acids mainly histidine ‘ This contention was supported by only 
a few and poorly controlled experiments I prepared six dogs 
with complete gasme pouches The nene supply to these 
pouches was left uninterrupted as described by Lester R 
Dragstedt® The secretions from these gastric pouches were 
studied daily for two weeks to secure a control level There 
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after, each dog \vas given a duly injection of hisndme for 
twenty one days These injections produced no effect on the 
amount of gastnc juice secreted per day, nor on the degree of 
gastne acidity Ulcers could be produced in these pouches at 
will dunng the course of these injections by clamping off the 
cannula and letting the pure unbound juice accumulate for 
short penods of time within the pouch 

DIAGNOSIS 

The diagnosis of peptic ulcer usually is not difficult, the best 
single e\idence is a typical history \^hich may or may not be 
confirmed by x ray study A greater number of ulcers are de 
tected by x ray when the mucosal pattern is studied Some ulcers 
are silent producing no symptoms until they cause stenosis 
hemorrhage or rupture The large gastric ulcers present an in 
teresting diagnostic problem because they must be differentiated 
from early ulcerating carcinomas In these instances gistro 
scopic examination is of considerable help However I have 
been guided mainly by response to ulcer management and re 
peated x ray studies When the course of observation fails to 
erase the suspicion that the ulcer under consideration is car- 
cinoma subtotal gastric resection is recommended to the patient 

The most important surgical factor is the delimitation of the 
surgical from the nonsurgical ulcers It must be remembered 
however that the individual case must be evaluated in the light 
of Its own cnteria rather than bv the consultation with a set of 
rules 

RUPTURED PEPTIC ULCER 

Diagnosis 

The ruptured duodenal or gastnc ulcers command an abso- 
lute surgical emergency The diagnosis is not difficult but may 
be complicated by the absence of previous ulcer history by 
history of injury, or by failure to detect gas under the dia 
phragms on x ray examination Let us illustrate a case presenting 
a compheated history 

Case I — O S a white male laborer aged forty six years was 
brought to Mercy Hospital at 9 00 a m The referring physician 
and the industrial surgeon gave the following account of this pa 
tienc s history That morning while pushing a wheelbarrow loaded 
with three heavy barrels up an incline the patient slipped and 
the barrels rolled onto his abdomen The diagnosis was intra abdo 
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mina\ crushing injury I saw the patient at 5 00 p m A survey 
ot his abdomen disclosed no evidence of external injury With 
some difficulty a new history was elicited as follows The patient 
experienced a sudden excruciating pim in the abdomen while he 
was pushing the heaviU loaded wheelbarrow up the incline It was 
because of this pain that he let go and the barrels rolled off There 
was no previous history of ulcer 

On examination the patient had generalized abdominal rigidity 
shoulder pain pulse of 120 respiration shallow 30 per minute 
temperature 101 F white cell count 27 000 and urine negative 
The X ra> show ed a small amount of gas under both diaphragms 
A diagnosis of ruptured peptic ulcer was made The patient was 
operated upon eleven hours alter the accident At operation a 
typical ruptured ulcer on the posterior duodenal wall was found 
The convalescence was uneventful except for a small subcutaneous 
hematoma 

Trealment 

Patients with ruptured peptic ulcers entenng the service of 
the author at the Chicago Memonal Hospital have been treated 
as follows The waiting period between entry to the hospital 
and the actual delivery of the patient to the operating room 
IS utilized for the introduction of normal salt solution mtra 
venously Often from 500 to 1000 cc of normal salt solution 
15 f,iven before the operating room is ready This is then con 
nnued during the operation as needed Wangensteen suction is 
introduced and the stomach aspirated without lavage 

General anesthesia using ethylene gas or cyclopropane or 
occasionally spinal anesthesia is employed A midhne incision 
is made from xiphoid to umbilicus Upon opemng the pen 
toneum a thorough debridement is made by means of suction 
The gastric contents within the pentoncal cav ity are ev acuated 
and visible paruculate matter is removed One linen purse 
stnng suture is placed and tied so that when it sloughs off it 
sloughs into the lumen of the viscus This is then covered by a 
row of chrormc catgut sutures on an atraumatic needle and 
this in turn is well covered by a patch of omentum Five grams 
of crystalline sulfamlamide is spnnUed evenly into the pen 
toneal cavity and a small quantity of the crystals is saved for 
the wound 

Upon returning the patient to his room continuous gastnc 
suction is reinsututed and continued for two or three days 
Dunng this time the mineral and fluid balance is maintained by 
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replacing tlic chlorides lost bj normal salt soluQon or Ringer s 
solution, and restonng the fluids b> gi\ing the balance as 5 
per cent glucose in distilled water In the avenge case the pa 
tient receives 1000 cc of normal saltsoluuon and 2500 cc of 5 per 
cent glucose in distilled water b> vcindailj for two days These 
amounts are then tapered off as the fluid intal e by mouth in 
creases We have not found it neccssar) to continue sulfona 
nudes by mouth or parentcrally after the initial intraperitoneal 
dose 

Dunng the past two years mne patients with ruptured peptic 
ulcers hive been handled at the Chicago Memorial Hospital the 
youngest was twenty three and the oldest sixty years of age 
The shortest time before suigical treatment was four hours 
the longest elev en hours Eight patients w ere male one female 
Eight had duodenal ulcers and one a gastne ulcer There was 
no mortality The av erage stay in the hospital w as fourteen day s 
There is no doubt that the use of sulfonamides mtrapentoneally 
lessened the mortality and morbidity in the case of this small 
senes 

BLEEDING PEPTIC ULCER 

It IS the surgeon who must recognize the value and impor 
tance of conservaave treatment m cases of bleeding peptic ulcer 
This IS true because death seldom occurs from bleeding gastne 
or duodenal ulcers m y oung or middle aged patients Patients 
beyond fony-five years of age have a tendency to bleed over 
longer periods of nme and it is in this group that the greatest 
number of deaths occur under conservative as well as under 
surgical management The surgeon in cooperation with the 
internist decides which patient is to be operated upon Ideally 
operation is done only m those cases in w hich the surgical pro 
cedure is necessary to save life This necessity is not always 
easily determined If surgery is not performed, the patient may 
die from sudden increase of the hemorrhage if performed the 
surgical procedure may be enough to tip the scale towards 
death One therefore must draw upon experience and take mto 
consideration the behavior of the individual case before apply 
ing final judgment 

Peptic Ulcer with Severe Uncontrollable Bleeding 
The entenon which compels the surgeon to operate on a 
bleeding peptic ulcer durmg the act of hemorrhage is above all 
a severe uncontrollable hemorrhage in which further loss of 
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blood \vould threaten the life of the patient Fortunately this is 
a rare occurrence A severe hemorrhage must be carefully dif 
ferentiated from a hemorrhage of esophageal v ances The sue 
cess of the operation depends upon the adequate and prompt 
replacement of the blood lost by transfusion We have given 
as much as 2000 cc of blood m twenty four hours in cases of 
massive hemorrhages 

The operative procedure depends upon the physical state of 
the patient If shock is alleviated by an adequate blood trans- 
fusion during the entire course of the operation and if the 
subtotal gastnc resection removes the bleeding point then that 
IS the procedure of choice If however the ulcer is situated in 
that portion of the duodenum which cannot be incorporated 
in the resection and if because of the physical state of the 
patient the operation must be terminated it is best to do a 
simple ligation of the bleeding point The subtotal gastnc re 
section may be done at a later date I believe that a greater 
number of patients would be saved if dunng operation larger 
amounts of blood were given by transfusion 

Peptic Ulcer with Steady Slew but Dangerous Bleeding 

The second t>pe of bleeding peptic ulcer that comes to 
surgery is that with steady slow but dangerous bleeding w hich 
does not subside on good ulcer management i e continued 
adequate alkahzation absolute bed rest and sedation This type 
of hemorrhage occurs almost entirely in the older group of 
patients It is believed to be due to the fact that the sclerotic 
vessels do not retract and thus continue to bleed freely This 
type of bleeding is w ell illustrated in the follow mg case 

Case II — H H a white man aged fiftv nine years complained 
that two weeks prior to admission to the Chicago Memorial Hos 
pital he felt unusually weak and dizzy On the day of admission 
he vomited coffee ground matenal and fainted while walking to the 
mailbox The patient had noted tarrj stools for about three w eeks 
He had had vague abdominal ^onptoms for many years with long 
periods of remission His family physician treated him for a chronic 
gallbladder disease 

Upon examination the patient presented a picture of a slight 
poorly nourished male with marked pallor The pulse was 90 tern 
perature 9S 6 F red cell count 2 400 000 hemoglobin 40 per 
cent white cell count 8 600 and blood pressure 120/80 The stool 
showed 4 plus occult blood 
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A diagnosis of bleeding pepoc ulcer made and the patient 
was placed on a complete ulcer management He continued to 
bleed as ctidenccd bv tarry stools and a dail> deficit m his 
erythrocyte count At the end of one week the red cell count 
y\as 2 000 000 and hemoglobin 40 per cent The patient yvas ycry 
weak and had difficult> m breathing He vis given 600 cc of 
citrated blood b> transfusion and showed a remarkable improve 
ment for the next three days His blood count was 2 600 000 
and hemoglobin 50 per cent One week after transfusion his blood 
count was again 2 000 000 and hemoglobin 40 per cent He be 
came yer> weak and again was transfused 
Three weeks after admission to the hospital the patient still 
continued to bleed down to dangerous ley els Considering that he 
had been bleeding for at least two weeks prior to entry to the 
hospital or a total of five weeks he xyas given several blood 
transfusions and a subtotal gastric resection was then performed 
At operation two bleeding duodenal ulcers were found on the 
posterior wall It was possible to include both ulcers m the gastric 
resection although the ulcers were so far m the duodenum that 
in the process of resection thc> were de5tro>ed b> the Pa>rs 
clamp The convalescence was uneventful 

Peptic Ulcer xitK Repeated Episodes of Bleeding 
The ulcer chat causes repeated hemorrhages constitutes an 
other group which deserves careful surgical consideration In 
this group the greatest attention must be paid to the problem of 
the individual patient because almost always these repeated epi 
sodes of bleeding mark the patients failure to cooperate in a 
program of ulcer management If the patient is either unwilling 
or unable to follow a sensible program it may be best to advise 
a subtotal gastric resection after the termination of one of his 
bleeding episodes We may illustrate this problem by the fol 
lowing case 

Case HI— M T a white housewife aged thirty two years the 
mo^er of four children entered the Chicago Memorial Hospital 
*^oderately severe bleeding She stated that this was her 
ourm major bleeding episode m four >ears In each instance she 
from two to six weeks During this four year pe 
rioQ she was always on some sort of ulcer management She had 
told that she had four duodenal ulcers 

2 850000 hemoglobin 52 per cent and 
ood pressure 105/70 X ray examination revealed a large ulcer on 
me lesser curvature of the stomach 
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Under a complete ulcer management the patient continued to 
have tarry stools for ten days follo^vmg which she made a prompt 
reco\ery Three ^veeks later she was operated upon A large ulcer 
on the lesser curvature of the stomach was found This ulcer was 
perforating into the retrogastric tissue A subtotal gastric rcsec 
tion with posterior Polya type of anastomosis was done Her re 
covery was uneventful The pauent has had no symptoms for 
three years 

PEPTIC ULCER THAT DOES NOT RESPOND TO MEDICAL 
MANAGEMENT 

The last group that I wnsh to include in this surgical consid 
eration is one which has been referred to as the peptic ulcer 
that does not respond to ulcer management It w ould be prefer 
able to call this group the peptic ulcer with extension to other 
Cleans such as the gallbladder or the pancreas Almost m 
variably when good ulcer management under hospital super 
vision fails to relieve the symptoms m a reasonable time one 
finds an extension of the disease into either the gallbladder the 
pancreas or at least into the transverse mesocolon or the retro 
gastnc tissue These are large penetranng ulcere duodenal or 
gastric They often give atypical sjmptoms of constant pun 
over the gallbladder area or boring pam deep m the epigas 
trmm not alwa>s relieved by milh and soda The following 
are typical examples of peptic ulcer with extension to other 
organs 

Case IV — W H a male Negro aged sixtv > ears a diabetic 
entered the Chicago Memorial Hospital with the diagnosis of acute 
gallbladder disease He gave a histor> of long standing vague upper 
abdominal distress particularly after eating The distress was 
marked bj a bloated feeling and a dull ache m the upper right 
quadrant that was relieved by belching Two days before admission 
he vomited sev eral times The referring phj sician made a tentativ e 
diagnosis of gallbladder disease 

\ ray examination revealed nonv isualization of the gallbladder 
without evidence of stones The barium meal showed a complete 
or almost complete pyloric obstruction The diagnosis rested be 
tween duodenal ulcer with stenosis and carcinoma of the pyloric 
end of the stomach 

The patient was treated with parenteral fluids blood transfusion 
and Wangensteen suction over a period of three days and then 
explored At operation a mass was found involving the gallbladder 
first portion of the duodenum pylorus and a generous portion of 
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the omentum When the adhesions were freed the dome of the 
gallbladder was seen within a large ulcer defect on the posterior 
wall of the duodenum Upon freeing the gallbladder from this 
edematous mass a perforation of the duodenum was encountered 
This large perforation was explored and three pieces of tissue were 
taken for biopsy A frozen section revealed an mflammatorv tissue 
The perforation was closed b> a linen purse string suture over 
which a thick layer of omentum was drawn and sutured Because 
of the obstruction a posterior gastro-enterostom> was performed 
Gastric resection was not advisable because of the perforation The 
recover) was uneventful 

From the surgical point of view this group of ulcers is suf 
ficiently important to warrant the presentanon of two more 
cases 

CvseV— B M a man aged thirty four years presented a tvpica! 
ulcer history dating back eight years with more severe symptoms 
during the last five The patient was a moderate but persistent 
alcohol drinker and cigarette smoker During the past two years 
he had almost conunuous distress under modified ulcer manage 
ment Two weeks prior to hospital entrv the patient had severe 
night pains over the gallbladder area not relieved by milk and soda 

Under hospital management, consisting of complete bed rest 
alkalization and sedation the patient continued to complain of 
severe mght pains at times requiring morphine Cholecystographv 
revealed a faint visuahzation of the gallbladder After three weeks 
of hospital management the patient had not improved and the pain 
over the gallbladder area became more acute He was explored 
a duodenal ulcer was found on the anterolateral wall of the 
duodenum opposite the dome of the gallbladder The wall of the 
gallbladder vv as markedly thickened and edematous y et there w as 
no true extension of the ulcerous process into the gallbladder but 
3 secondary pericholecystitis Gastric resection was performed with 
early uneventful recovery 

Case VT —The last patient, HP aw hite vv oman aged forty 
one years gave a history of severe bonng pain in the epigastrium 
not always reheved by milk and soda This had been present for 
^ of one year Pnor to this she complained of v ague upper 

abdominal distress periodically for many years X rav study of the 
stomach revealed a large ulcer on the lesser curvature of the 
stomach 

The patient was placed on strict ulcer management which was 
a complete failure after four weeks At operation a large ulcer on 

c postenor aspect of the lesser curvature of the stomach was 
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found This ufcer uas penetrating' into the bod> of the pancreas 
A subtotal gastric resection v\as performed with early unevent 
ful recovery The patient has been symptom free for three vears 

SUBTOTAL GASTRIC RESECTION-TECHNICAL CONSIDERATIONS 
The expencnces of clinicians during the past ten years leave 
no doubt that in the surgical treatment of pepnc ulcer the 
subtotal gastne resection yields the best results Much has been 
M ntten about the technic of gastne resection 
I prepare my patients for surgeiy by introducing a tube for 
continuous suction into the stomach the night before operation 
During this time the patient is aHo%ved to drink clear fluids 
The suction is checi ed and the tube removed on call from the 
operating room In the majority of instances a blood transfusion 
IS started at the beginning of the operation and m all cases nor 
mal salt solution is given intravenously during the operation 
This latter js important because should additional blood be 
needed the flask containing it js amply attached to the mtra 
venous apparatus already in operation This avoids a disrup 
tion of the surgical drapmgs and any delay m the admimstra 
Cion of the blood should the intern have difficulty uith the 
venous puncture 

Ac least three fifths of the stomach is resected The resection 
includes a variable portion of the duodenum U hen the ulcer is 
located in the duodenum an attempt is made to include the 
ulcer in the rccecnon \Vjien this is not possible the ulcer is of 
course left behind in the duodenum and the distal division is 
then made as low down m the duodenum and occasionally of 
necessity in the pylorus as is compatible w ith a good closure of 
the stump \ poscenor Polya type of anastomosis is then made 
between rubber clamps The entire div ided cardiac end of the 
stomach is utilized in the anastomosis 
During the past three yean I have given up the use of the 
various so called sevving machines because they serve to no 
advantage m the posterior type of anastomosis hen the sew 
ing instrument is used a part of the sutured line must be re 
opened for the anastomosis and therefore there is no decrease 
in the possibility of contamination 
The antenor anastomosis advocated by Lahey and Marshall^ 
is practiced only m instances of short mesojejunum Tven 
chough the experiences of others with the antenor anastomosis 
have been yielding good results I hesitate placing the anasro 
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mosis more distally in the jejunum because of the belief that the 
further distally u e proceed from the stomicli, the less resistant 
the intestinal mucosa becomes to the gastnc juice Although 
there is no proven record of the above assumption it appears 
to be good ph>siological sense Certainly future experiences 
and good expenmentation should settle the issue 
In closing, one should mention the use of the simple posterior 
gastro enterostomy As an operation for the treatment of peptic 
ulcers, this procedure has been generally given up because of 
the high incidence of stoma ulcers TIic posterior gastro 
enterostomy should he reserved for old burned out ulcers with 
cicatncial stenosis at the duodenum or the py lotus m instances 
in which gastnc resection is cither impossible or not advisable 
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TUMORS OF THE STOMACH A CASE STUDY* 


DWIGHT EDWIN CLARK MOj d HUGER PERRY JENKINS MD FACSt 

It is our purpose to present m this clinic a selected group of 
cases§ that illustrate mans of the problems that arise m the 
handling of stomach lesions 'ITicse cases represent for the most 
part the unusual situations which may occur from the stand 
point of diagnosis treatment and prognosis 

EARLY CARCINOMA OP STOMACH DIAGNOSED AS BENIGN ULCER 

Our first case demonstrates the difficulty which may occur 
in correctU diagnosing ulcerating lesions of the stomach 

Case I —The patient atwent> nine year old woman was admitted 
to the hospital w ith a history of epigastric distress for ten y ears This 
distress was burning in character and would come on two to three 
hours after meals It was relieved by the taking of food milk or 
sodium bicarbonate The epigastric distress occurred daiK for pe 
nods of several months however she would then be free from 
s>mptonis for several months to as long as a >ear She had recentU 
lost 15 pounds in weight 

Gastric anaUsis showed the presence of free acid There was no 
anemia demonstrated by the blood counts Roentgenologic study of 
the stomach after a barium meal revealed what was believed to be 
a large gastric ulcer on the lesser curvature of the stomach (Fig 10) 
and a small ulcer m the duodenal bulb Gastroscopy w as attempted 
but was unsuccessful A, clinical diagnosis of benign gastric ulcer 
and duodenal ulcer was made 

The patient was treated by medical management which con 
sisted of the usual rest milk and cream and alkaline powders for 
a period of seven weeks During and subsequent to this period of 
medical management the gastric ulcer decreased considcrablv in size 
and the duodenal ulcer healed over causing some stenosis of the 
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duodenal lumen Operation was ndMScd and a subtotal gastrcctoma 
of the posterior Polya type was performed Tlic original report 
of the surgical pathological laboratory on the specimen rcmo\ed 
at operation was a simple chronic gastric ulcer The patient made 
an une\entfu! reco\cr\ and avis followed m our outpatient 
department 

About one year after gastrcctom\ the patient returned with 
symptoms of constipation and lower abdominal cramps that were 
relieved by defecation Rectal examination revealed a stony hard 
mass in the cul de sac which was adherent to bowel but appar 
ently not originating m bowel wall This miss bulged into the 


Fig 10— \ ra\ after banum meal showing filling defect on lesser curva 
^re which was interpreted as due to benign gastric ulcer but later proved to 
be carcinoma 

rectum and partially occluded the lumen A barium enema showed 
what was thought to be an annular constricting neoplasm of the 
rectosigmoid colon Exploratory laparotomy revealed extensive car 
^nomatosis of the peritoneum and a large tumor mass m the pelvis 
This mass did not appear to originate from the bowel or pelvic 
organs It undoubtedly represented a secondary carcinoma of the 
Krukenberg tvpe derived from a malignant tumor of the stomach 
^pon reviewing again the microscopic sections of the supposed 
gastric ulcer removed a year previously several consulting surgical 
pathologists agreed that the ulcerating lesion of the stomach w as 
an early carcinoma instead of a benign gastric ulcer 
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Covmtent ~T\\\s case cleariy illustrates the difficulty which 
may occasionallj arise m distin|,utshing not only bv clinical 
methods but also by microscopic cxaminacioti between an ap 
parent benign ulcer of the stomach and an ulcerauon due to 
carcinoma or carcinomatous degeneration of a pre existing 
benign ulcer 

It IS probable that the microscopic sections would not have 
been subsequently diagnosed as carcinoma if there had not been 
obiious metastases found at the second operation An expen 
ence such as this lends considerable support to the thesis that 
gastric ulceration is pnminl> a surgical problem that deserves 
prompt radical surgery 

CimiCAL DIAGNOSIS OF CARCINOWA OF STOMACH NOT 
DEMONSTRABLE AT OPERATION 

The next patient is an excellent example of a clinical dug 
nosis of carcinoma of the stomach which could not be demon 
strated at operation 

Ca^e II— The patient a Polish woman fifty five years of age 
was admitted to the hospital because of constant pain m the 
epigastrium during the past two )ears She had also noticed weai. 
ness and a weight loss of 34 pounds The taking of food gave some 
relief from the pain There was no associated nausea or vomiting 

Physical examination revealed evidence of considerable loss of 
weight There was moderate tenderness m the epigastrium and 
there was some question as to whether a mass could be palpated 
m this region The blood counts were normal and the unne nega 
ti\e Gastric analysis revealed no free acid even after histamine 
Other laboratory tests showed negative Wassermann and kahn re 
actions a nonprotem nitrogen of 35 mg fasting blood sugar of 
78 mg blood am>lase 66 per cent (normal) and an icteric index 
of / units 

Roentgenologic study after a barium meal revealed a constant 
deformity along the greater curvature which was thought to rep 
resent a malignant lesion of the stomach (Fig lU The esophagus 
and duodenal bulb were normal Gastroscopy demonstrated a severe 
superficial gastritis of the entire stomach and along the posterior 
wall of the stomach the presence of an infiltrative tumor could 
not be ruled out 

In view of the history and findings a clinical diagnois of car 
emoma of the stomach was made and operation was requested b> 
the medical service 

At laparotomj the stomach was carefully examined and found to 
be normal in appearance on the serosal surface and free from any 
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evidence of tumor m the wall of the stomach Exploratory gas 
trotomy uas done and the lumen of the stomach inspected The 
severe gastritis seen at gastroscopy was present but no evidence 
of tumor could be found A small portion of stomach wall along 
the incision was removed for pathological examination The stomach 
was closed with two rows of No 0 extra chromic catgut (T)pc 
D) The patient made an uneventful convalescence however she 
continued to complain of severe epigastric pain Tlic microscopic 
sections of the stomach wall showed onl> the severe gastritis and 
no evidence of malignanc> 



Fig 11 -\ ray of stomach after barium meal slaving deformity along 
greater curvature which was constant and which was interpreted as due to 
carcinoma 

Qomnient —In the light of such findings would one be able to 
exclude a malignant lesion of the stomach in another patient 
even if a severe gastritis is Enown to be present, without sub 
)ecting the patient to laparotomy^ This is doubtful and one 
must countenance the possibility of errors in clinical diagnosis 
which may occasionally lead to unnecessary operations if one 
IS to avoid letting some panents go along on a regimen of 
watchful neglect until their malignant lesions have become 
more obvious and probably have extended beyond the range 
of operability 
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EARLY CARCINOMA OF STOMACH REVEALED BY EXPLORATION AT CHOLE 

CYSTECTOMY IMPORTANCE OF MICROSCOPIC SECTION IN DIAGNOSIS 

Tumors of the stomach ma> be incidentally found during the 
course of operations on other abdominal organs if careful e\ 
ploration is routinely carried out at laparotomy Our next pa 
tient IS an excellent example of such a situation 

C\SE III —The pauent a woman thirty eight years of age was 
admitted with a history of recurring attacl s of right upper quad 
rant pain w hich radiated to the back and to both shoulder regions 
These attacks which had been occurring for a year would last 
three or four days and be followed by residual right upper quad 
rant tenderness for a week There was some loss of appetite and a 
weight loss of 25 pounds 

The physical examination was essentially negative The red blood 
count was 3 450 000 and the hemoglobin was 68 per cent Gastric 
anaJys/y showed free acid Three fhiroscopies after a barium meal 
failed to rev eal an\ ev idence of ulcer or neoplasm of the stomach 
The cholccy stogram revealed nonv isualization of the gallbladder 
Gastroscopy did not demonstrate anv evidence of ulcer or tumor 
A diagnosis of chronic cholecystitis and cholelithiasis was made and 
cholecystectomy was advised 

The patient was operated upon with the intent of doing a chole 
cystectomy but during the course of routine exploration of the 
upper abdomen a small mfiltntive lesion of the posterior wall of 
the stomach was found This was interpreted as an early carcinoma 
of the stomach and a subtotal gastrectomy was performed The 
gallbladder was not removed at this time since it did not appear 
appropriate to add any further hazard to the handling of the 
major pathologic condition by attempting to deal with what had 
become a relatively minor lesion The microscopic sections of the 
gastric lesion confirmed the diagnosis of carcinoma 

The patient made a satisfactory recovery from the operation but 
continued to be troubled with gallbladder attacks She was oper 
ated upon ten months after the gastrcctomv w ith the intent of re 
moving the gallbladder On exploring the upper abdomen numerous 
firm white nodules studded the pentoneal surfaces in the region 
of the previous operation as well as over the dome of the liver 
These were interpreted as widespread carcinomatous implants m 
the peritoneum and so her gallbladder was not removed One of the 
nodules w as remov ed for pathological examination The microscopic 
section showed a granuloma which had been stimulated by the tal 
cum powder (Fig 12) from the surgeon s glov es which was intro 
duced into the peritoneal cavity at the time of the gastrectomy 
There was no ev idence of carcinoma In \ lew of continued sv mp 
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toms from gallstones the patients gallbladder was subsequently re 
nio\cd and she has remained in good health for the t\\o and a 
half >cars since the gastrectom> 

Covtiiiein —'This case is of interest from n\o points of \icw 
In the first place it emphisi/cs the importmcc of making a 
routine e\plorition of abdominal organs when the abdomen is 
opened even if a careful climcal and roentgenologic study has 
presumabh excluded the presence of disease in certain organs 



Fig 12 —Photomicrograph of a nodule which was remo\ed from the pen 
toneum and which had the gross appearance of a secondary carcinomatous 
implant This lesion represents a granuloma which has been stimulated by the 
la cum powder from the surgeons globes which was introduced at a previous 
operation t> r 

In this instance if the surgeon had failed to find this early 
carcinoma of the stomach which had not been suspected after 
three careful roentgenologic examinations and one gastroscopy 
jt is doubtful whether attention would have been drawn to this 
csion very soon after a cholecystectomy One would probably 
ave attributed any symptoms from the carcinoma to a post- 
c o ccystectomy syni-ome and by the time the carcinoma of 
c stomach was obvious it would probablv have been in 

operable 



66 DWIGHT EDWIN CLARK IIILGFR PERRY JENKINS 

The second point of interest is the talcum pow der granulomas 
which had a gross appearance that was mistaken for muluple 
secondary carcinomatous implants of the peritoneum until the 
microscopic section clarified the diagnosis This emphasizes the 
necessity of microscopic examination before making decisions 
regarding operability or inoperability m any particular case If 
this patient had had a cholecvstectomy originallj and the car 
cinoma of the stomach was found at a subsequent operation it 
IS very probable that without such an examination the patient 
would hive been considered inoperable because of the presence 
of the multiple powder granulomas which looked like pen 
toneal implants of carcinoma The wider use of the rapid frozen 
section technic to clarify the nature of the lesion while the 
patient is on the operating table should be encouraged although 
this techmc does have certain limitations in some cases from 
the standpoint of accuracy of diagnosis which mav require sub 
stantianon by the usual routine technic for preparanon of micro 
scopic sections 

It IS difficult to estimate how often pow der on the glo\ es of 
the operating team may produce these foreign body granulomas 
m the penconeum This case emphasizes the need for the sur 
geon constantly to remind his operating team to wash off the 
powder— a supposedly rouune procedure which is often 
Ignored Although these powder granulomas may not produce 
senous complications it is quite obvious that reasonable care 
should be taken to avoid them 

MALIGNANT TUMOR OF THE STOMACH IN AN AGED PERSON 

One may be confronted with the problem of what to do 
about a patient of setenty years of age or more who is found 
to have a tumor of the stomach Should one always explore 
and then attempt resection or palliation or should one limit 
himself to operation in a few cases which appear to offer the 
most favorable prognosis? Let «s consider the fohouing cate 
for light on this point 

Case IV— A woman seventy years of age had been having 
epigastric distress for about a year and a moderate loss in weight 
She had a mass in the upper abdomen the size of a grapefruit 
Roentgenologic study after a banum meal revealed an extensive 
lesion of the distal portion of the stomach The clinical diagnosis 
was carcinoma of the stomach which was probably inoperable 

The patient was operated upon raider local anesthesia and it 
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found to be technicallj feasible to do a gastrectomy of the posterior 
Polya tjpe even though the tumor was quite large and partially 
adherent to surrounding structures This tumor proved to be a 
papillorv carcinoma of the stomach The patient had a moderately 
stormy convalescence, but made a satisfactory recoveo She was 
followed over a penod of eight >cars during which penod she 
gave no evidence of recurrence, when death occurred from what 
seemed to be a cerebral accident. 

Ctww/enf — The excellent result from gastrectom) in this 
seventy j ear-old patient who was thought to have an inoper- 
able carcinoma of the stomach favors the vnew that eldcriv 
panents should be giv en the benefit of cvploratorv laparotomy 
even if the cbnical evaluation of the situation pnor ro opera 
non appears to offer a poor prognosis for gastnc resection 

leiomyosarcomas of stomach in a YOUNS man V/1TH 
PRESUMeO PRIMARY ANEMIA 

Our nett paoent is a )oung man who had been treated for 
anemia for two >ears before coming to our clinic He is a 
stniang ctample of the /allac> of treaang a presumed pnmarv 
anemia without searchmg for a source of bleeding in the aJimen 
tar> tract 

Case V —The paaent, a man aged twenty five v cars gave a his- 
tory of mterminent attacks of cr3mp> epigastric pam associated 
With w eakness dizxmess tachycardia dy’spnea, and occasional faint 
ing spells. WTien these attacks occurred, which was about every 
three months he noticed a lemon > cUow tinge to his skin There 
Was no nausea or vomiting with these attacks Lextron and reocu 
logen and dilute hydrochlonc aad relieved them During a recent 
attack his red blood cell count was reported to have been as lovy 

as 2 800 000 

On admission, except for pallor and some emacaanon, the patient s 
general ph> steal examination w as negany e His blood studies show ed 
a red blood count of 4 000 000 a hemaglobin of 11 6 gm-, w hite 
blood cell count of 9000 and a normal differential count. Roent 
genologic Studies after a bannm meal revealed what was believed 
to be a spectacular case of gastnc poly posts (Fig 13) Gastroscopy 
remonstrated the presence of maluple poly’ps which were thought 
to be benign in nature, although the possibility of malignant de- 
g^eranon could not be defimtely excluded Gastnc analv sis show cd 

presence of free acid 

Rtploratorv laparotomy revealed that there were at least five 
pedonculated tumors of the stomach w all These tumors extended 
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not only into the lumen of the stomach but also under the gastnc 
serosa Tlic stomach \\ as opened and the tumors ith one exception 
were found to be cot ercd with intact mucosa In this tumor a deep 
ulceration m tiic mucosa was found which apparently was the 
source of the bleeding 

In stew of the cxtensue imoKcment of the stomach and the 
fact that the stomach appeared to be fixed posteriorlj to the retro 
peritoneal tissues it was decided to remo\c onlv one of the lesions 
for biops) at this time This lesion was found to be a leiomyo 
sarcoma \ course of x raj thcrapj was given m the hope of in 
creasing the opcrabilitj of the gastric lesions 



Fig n -\ rai of stem ch after banum meal wh h shows multiple polyps 
lai I found to be leiomyosarcomas 

Ac rcoperation two months later a total gastrectomy with 
esophagojejunostoms was performed (see Fig H showing 
specimen and Fifc 15 showing, photomicrograph) The paaent 
made a satisfactory rcco\cr> from die operation and was able 
to return to worl He has had to take User extract at intervals of 
three vveelvS He tats three mcab a da\ with frequent snscis 
between meals One point of interest is that he does not have any 
hunger sensation He feeh rather lull after eating a meal but docs 
not have discomfort unless he takes more than two thirds of the 
amount of food he w as prev loasly accustomed to eating He has 
gamed 30 pounds in weight and maintains himself in relatively good 
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Tic H-Photocraph of stomach after total i»astrcctom\ shoumg multiple 
poUpoid tumors which were Jciomtosarconias 
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Cof/i7/Knt —“This case illu^rates the importance of searching 
for a cause of what may be considered to be a primary anemia, 
as uell as the importance of countenancing extensive surgery 
when dealing with a malignant lesion m a young individual 
Although the patient w as cured of his secondary anemia by the 
removal of the source of the bleeding which was the ulcerated 
leiomyosarcoma we have since had to treat him as though his 
was an ordinary case of pnmary anemia because of the com 
plete remov al of his stomach 

PILLING DEFECT SUGGESTING A PEDUNCULATED TUMOR OF THE 
STOMACH BUT DUE TO TRICHOBEZOAR 

In routine gastnc fluoroscopy one may occasionally encounter 
a filling defect which has many of the appearances of a large 
pedunculated tumor of the stomach but is not due to a lesion 
of the stomach per sc This is illustrated m the following case 
report 

Case VI —A sixteen year old girl came to our clinic with a his 
tory of nausea and vague abdominal pain for the past >ear The 
pain would usually come on shortl> after the ingestion of a large 
meal and would last from fifteen minutes to a half hour Three 
months before her admission her mother noted a lump in the 
epigastrium Two months before her admission an exploratory 
laparotomy was performed at another hospital and a large hair 
bil weighing 4 pounds was removed from the stomach Following 
operation she got along very well for one month when she again 
noted a mass in the epigastrium This lump increased m size and 
she again developed nausea and vague abdominal pains The mother 
states that the girl is nervous and pulls out hair from her head 
particularly at night and puts it in her mouth In addition, she ap 
patently remov ed hair from her pet dog and ate this also 

Examination of the patients head revealed a diminution of hair 
but no evidence of recent massive epilation A palpable ballotable 
mass was present in tlie epigastrium Roentgenologic study after a 
barium meal showed a hrge filling defect of the stomach which 
had the appearance of a large papilloma or a foreign body (Fig 
16) Gastroscopy revealed a large hairy mass which almost com 
pletely filled the lumen of the stomach The diagnosis of tricho 
bezoar was made and operation advised A gastrotomy was per 
formed and a large hair ball measuring 14 by 7 cm was removed 
from the gastric lumen (Fig 17) The incision in the stomach w^ 
closed with two rows of chromic catgut (No 0 size Type D 
extra chromic) The patient made an uneventful recovery 





Fig 18 X ra\ of stoma K fter barum meal \ hich sho s irultiple filling 
defe ts il to b ngn polyps of st ma h 


Ph> steal examination demonstrated some tenderness m the upper 
abdomen The red blood cell count xvas 3 800 000 and the hemo 
globm 11 gm Gastric anal>s>s showed no free acid e\en after 
histamine All the specimens aspirated from the stomach contained 
blood Roentgenologic stud\ after a barium meal showed multiple 
filling defects which were believed to be gistnc polyps (Fig 18) 
At gastroscopy the multiple polyps of the stomach could be seen 
extending from just abov e the angulus almost to the tardia 

At operation all of the polyps were found to be present m the 
midportion of the stomach A sleeve resection of the mvolved 
portion of the stomach was performed with an end to end anasto 




TUMORS OF THE STOMACH 


73 


mosis of the cardiac portion of the stomacli to the p> lone portion 
(see Fig 19 sho\\ing specimen) Pathological examination sho^\cd 
the lesions to be txpical benign pohps xMthout c\idcncc of malig 
nanc) The patient made an unc\cntfiil rcco\cr\ from the operation 



19 —Photograph of pomon of stomach remoted bj sleet c resection 
M hich demonstrates multiple bcni^ gastric poK ps 

Covwient ~\n cases of multiple benign polyps it is usuall> 
necessary to resort to a subtotal or possibly total gastrectomy 
to remove all the lesions however m this instance a satisfactory 
result was apparenti) obtained with a less extensive procedure 

EICTENSIVE carcinoma of stomach not revealed by X RAY VALUE OF 
massive transfusions in extensive sursery 

some instances careful roentgenologic study of the stom 
ach may not reveal the presence of an extensive carcinomatous 
inv oh ement as in our next case 
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Case VIII —A man forty three > cars of age had been suffer 
ing from epigastric distress for a period of sue months This pam 
was mild at first but gradually increased in seventy It was much 
worse just before meals and was improved by tating or taking of 
milk He was never awakened at night by pain but it was present 
when awaling in the morning He had considerable vomiting at 
the beginning of his symptoms but this was relieved when a doctor 



Fig 20 — Phorograph of stom ch removed bj t t 1 gast e tomy hich 
sho vs Iin t s plast ( leather bottle stomach ) due to d /Fuse scirrh s car 
cinoma 

gav e him belladonna He had frequent tarry stools for the duration 
of the symptoms and had lost about 40 pounds m weight 
Physical examination was essentially negative except for tender 
ness m the epigastrium Laboratory studies revealed his blood to 
be within normal limits Stools on a meat free diet w ere positive 
for blood Gastric analysis showed free acid The Wassermann test 
was negative After careful repeated roentgenologic studies with 
a barium meal it was thought that there was an hour glass scarring 
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from a beniga ulcer m the antrum S>philis of tlic stomach and 
a soft mfiltrame neoplasm of the gastric antrum ^\c^e also con 
sidered as posiibilicics Gastroscopy was unsuccessful 
An exploratorj operation was done under continuous spiml 
anesthesia (650 mg of no\ocain o\cr a period of fi\e hours) and 
an infiltrating scirrhous carcinoma was found which imoKcd the 
entire stomach producing the characteristic leather bottle t\ pe of 
lesion A total gastrectomy was performed and an end to side anas 
tomosis was made between the lower end of the esophagus and a 
proximal loop of jejunum It was also necessarx to remote the 
spleen to expedite the complete remoxal of the stomach (Fig 20) 
The patient stood the operation well owing m no small measure 
to the administration of 1900 cc of whole blood during the opera 
tion His postoperative convalescence was uneventful The path 
ological report was diffuse scirrhous carcinoma of the stomach 

Co7/w/c77f —Aside from the extensive caremomn of the stom 
ach that was not revealed by \ rav, this ease further illustrates 
how well patients may tolerate extensive surgery if given ade- 
quate blood transfusions during operation It is of interest that 
there was no evidence of reaction to the 7 5 gm of sodium 
citrate that was required as an anticoagulant m the 1900 cc of 
blood given dunng thr course of the operation It might be 
mentioned at this point that we have used massive transfusions 
in many other cases without evidence of untoward reactions 
to sodium citrate 

SUCCESSFUL REMOVAL OF CARCINOMA OF CARDIAC END OF STOMACH 
BY THORACOLAPAROTOMY IN AN AGED PERSON 

The next case demonstrates the successful removal in an aged 
patient of a carcinoma of the cardiac end of the stomach with 
esophageal extension which would have been considered tech 
mcally inoperable a few years ago 

Case IX —The patient a man aged eighty tvv o years came to 
0^ clinic with a history of dysphagia for three weeks He noticed 
t at meat would stick m the esophagus at a level of about the mid 
portion of the sternum however he was able to force the food 
by taking a small sip of water He was able to get along quite 
"p, by bmiting his diet to soft foods and liquids 
1 , bpical examination, which was essentially negative revealed an 
se appeared to be in excellent health and well pre 

f years Blood counts were normal Roentgenologic 
^ barium meal revealed a filling defect in the lower 
ot the esophagus which extended mto the fundus of the stom 
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ach There \\ ere moderate obstruction to the flow of barium On 
the basis of these findings a diagnosis was made of carcinoma of 
the cardiac portion of the stomach which had extended into the 
lower end of the esophagus 

7 echmc of OpcfHiow— Operation was advised in spite of the 
patient s age because of the excellent state of his health Under 
etlnlenc anesthesia supplemented b\ ether the lesion was e\ 
posed b> a transthoracic approach A long incision was made 
over the course of the left eighth rib which was then resected 
subpenosteally The pleural cavity was opened through the 
periosteal bed and the mediastinal structures were explored The 
diaphragm was opened and the peritoneal cavity exposed A 
tumor of moderate size was found to involve the cardiac por 
non of the stomach and abdominal portion of the esophagus 
A few hard lymph nodes were found along the lesser curvature 
but no evidence of metastascs was found m the liver or in the 
mediastinum The spleen was then removed to expedite the re 
section of the tumor The gastrohcpatic and gastrosplemc 
ligaments were divided from the proximal half of the stomach 
The lower third of the esophagus was mobilized from the pos 
tenor mediasnnum The proximal half of the stomach and the 
low er fourth of the esophagus w ere resected The open end of 
the stomach was closed and an end to side anastomosis made 
betw een the low er end of the esophagus and the antenor w all 
of the stomach Omentum was wrapped around the anastomotic 
suture line and the diaphragm was closed about the stomach 
A de Pezzer catheter was brought out through a separate stab 
incision m the left tenth interspace m the postenor axillary line 
and the chest incision was then closed in layers with chromic 
catgut The lungs were partially re expanded under positive 
pressure from the anesthesia apparatus and further expansion 
was maintained by constant suction of the de Pezzer catheter 
which was connected to a Wangensteen type of siphon appara 
tus The patient xvas given a transfusion of 1800 cc of blood 
dunng the course of the operation 
Subseguem Course —The patient s postoperative com ales 
ccnce was relatively uneventful A point in the postoperative 
management which deserves mention is the desirability of re 
placing protein loss such as may occur from the constant with 
drawal of pleural exudate by the suction apparatus Under such 
circumstances the pleural exudate may hav e a protein content 
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of 4 5 gm per cent, and the withdrawal of considcnblc amounts 
of this exudate mav contribute to an appreciable and detrimental 
degree of h) poprotcinemia For this patient a plasma transfusion 
of 500 cc was gi\en two dajs after operation to mal c up for 
the loss of protein m the pleural exudate The pathological re 
port was carcinoma The patient is in good health now six 
months after operation 

Co7;w/e7;f — This case illustrates tUc advances which have 
been made in recent years in surgical tcchnic which has per 
nutted the successful removal of malignant tumors of the cardiac 
end of the stomach and lower end of the esophagus b> a trails 
thoracic thoracolaparotomy such as w as described Such exten 
sive surgery cannot be successful!) undcrtal en, however with 
out providing massn e blood transfusions dunng the course of 
operation 

PERFORATION OF GASTRIC WALL DURING AHEMPTED GASTROSCOPY 

In giving a patient the benefit of a thorough diagnostic study 
for an abdominal complaint, one must not lose sight of the fact 
that gastroscopy may be an appreciably hazardous procedure, as 
IS demonstrated by our last case 

Case \ —A woman si\ty six years of age came under our ob 
servation for epigastric pam associated with loss of appetite for a 
period of nine months Her past history revealed that she had suf 
lertd epigastric distress associated with vomiting many years ago 
This lasted for several years and then she was free from distress 
until her recent difficulty during the past nine months This epigns 
trie pain came on one to two hours after meals and awakened her 
in the middle of the night The pam was relieved by milk and by 
sodium bicarbonate 

Thjsical examination was essentiallv negative Gastric analy’^sis 
snowed free acid There was no anemia revealed in the blood 
counts Roentgenologic examination after a barium meal demon 
strattd an ulcerating lesion of the lesser curvature of the stomach 
which was believed to be a carcinoma but a benign ulcer of the 
stomach could not be entirely ruled out 
In an endeavor to clarify the diagnosis which from the history 
favored bemgnancy rather than malignancy a gastroscopy was 
tecommended This was performed with some difficulty and it 
•tnmediately apparent that the tip of the gastroscope had 
perforated the wall of the stomach before any observations could 
f ^ade of the lumen Fluoroscopy revealed air under the dia 
P agm Laparotomy was performed immediately and a perforation 
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on the posterior wall of the stomach was closed with two rows 
of chromic cargut There was a fattly extensive invohemenc of 
the stomach by carcinoma although the perforation was through 
an uninvolved portion of the stomach The patient made an un 
e\ entful recovery and subsequently had a succesful subtotal gastric 
resection 

Covmient —There have been three other diagnostic acci 
dents during the development of gastroscopy at the University 
of Chicago Clinics Two of these were perforations of the stom 
ach \\ luch w ere immediately closed \v ithout mishap How ever 
a perforation of the esophagus by the gastroscope resulted in a 
fatal mediastimtis Gastroscopy represents a definite contnbu 
non to the diagnosis and scientific study of diseases of the stom 
ach and should undoubtedly be utilized wherever a competent 
endoscopist is available Nevertheless gastroscopy cannot be 
considered as an entirely innocuous diagnostic procedure 
And furthermore the usefulness of gastroscopy should not be 
overemphasized because it did not contribute appreciablv to the 
accuracy of the preoperame chnical diagnosis m any of the 
cases presented m this clinic on tumors of the stomach 
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Penetrating Abounds of the. abdomen include a wide vanety 
of visceral injunes 1 have had patients on my service with 
lacerations of the abdomen which extended from side to side and 
permitted many loops of the intestine to prolapse One patient 
actually walked into the Receiving Office carrying his small in 
testines wrapped in a towel This patient vv as operated on and 
made a recovery which was as uneventful as that following a 
well designed surgical laparotomy 
In military practice the character of the injuries will vary 
with the changing weapons used to destroy people The present 
total war has erased almost completely the difference between 
military and civil practice Innumerable women and children 
have suffered from bomb casing fragment injuries Incendiary 
bullets now being used not only inflict the usual penetrating 
wounds but frequently cause considerable tissue necrosis as well 
In penetranng wounds of the abdomen one is usually relieved 
of the responsibility of deciding whether or not surgical inter 
mention is necessary Operation is imperative in practically ever> 
penetrating wound of the abdomen If the patient is seen early 
and facilities for anesthesia and surgery are to be had no pre 
ventable delay m explonng the abdomen should be allow ed 
If a patient is not seen during the first twenty-four hours fol 

lOWlf 


ng a penetrating injury and he seems to be making satis 


factory progress one might reasonably consider delaying ex 
ploration In such cases duodenal suction should be used and no 
jjuids permitted by mouth Patients who have wounds inflicted 
y stabbing or bayoneting arc often m better condition than 
those m whom the wounds have been caused b> bullets or shell 
mgments A partial explanation for the more benign character 
0 the stab wound is that bullet wounds are hi ely to traverse 
greater distances and cause greater destruction by their explo 
effect This is especially true m viscera containing fluid 
sre IS also likely to be much dispersion of the contaminated 

Professor of Surgerj Northwestern University Medical School 
Hospital Wesley Memorial Hospital Attending Surgeon Cook County 
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contents of the intestinal tract In stab uounds the clean cut 
chancter of the injuries may Iei\c the wound edges in approxi 
mation and the opening itself ma\ be completely sealed bj 
prolapsed mucosa 

When the patient is seen carlj no surgeon should delay oper 
ation in the hope that the wound will be the one which will 
not lead to pentonitis or hemorrhage 

In the bombardments m Barcelona dunng the recent Spanish 
Cull War abdominal wounds accounted for approximately 9 
per cent of the casualties Penetrating wounds of the hollow 
viscera in our expenence at Cool County Hospital carry a 
mortality rate of around 65 per cent while injuries to the solid 
viscera alone have a mortahtv rate of around 30 per cent If the 
injurv to the solid viscera is accompanied bv penetration of the 
chest the mortality rate is increased Shod is usually marked in 
injuries to the hollow viscera and the svmptoms of internal 
hemorrhage are lil ely to dominate the picture of these injunes 

It IS difficult to generalize m discussing the symptoms of 
penetrating injunes of the abdomen because of their bizarre 
character It is equally difficult to offer a general plan of man 
agement for these cases No amount of theoretical considera 
non vvill take the place of expenence in hindlmg emergencies 
of this type 

The literature of the present time is replete with reviews 
cov enng the management of penetrating w ounds of the abdomen 
One might presume from the tenor of some of these articles 
that there is some difference between the surgery of military and 
the surgery of civil practice Fundamental principles of sound 
surgery must prev ail in either practice if the mortality nte is to 
be 1 cpt low No amount of sulfa drugs w ill prev ent the leakage 
of contents from insecurely sutured wounds of the intestine 
The sprinkling of liberal amounts of these bacteriostatic agents 
along suture lines and m the panetal wounds may encourage a 
feeling of secunty which is not warranted unless meticulous care 
in ev cry other technical detail is exercised 
GENERAL MANAGEMENT 
Preoperative Management 

Many of these patients are m shock and not a few suffer from 
loss of blood One must decide which is predominant and insti 
tute the recognized treatment for each The av ailability of whole 
blood serum plasma and glucose solutions has greatly simplified 
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this problem It should be remembered that no dcla\ should 
occur m the earliest possible introduction of shock combating 
solutions It IS also nccessar) in mim instances to continue them 
dunng the surgical procedure and iftcrw ard 
The emergenc> presented b\ injuries to the hollow or solid 
\ iscera is nei cr so desperate that time cannot be taken for carr> 
ing out certain routine examinations and preparations In the 
case of patients with s\stolic blood pressures less than 100 it is 
far more important to combat the shock or hemorrhage tlian it 
is to rush them unprepared to immediate siirgcn Repeated 
observations convince one that if patients cannot be brought 
out of their shock before operation thev will not come out of 
It dunng or after surgerv Transfusions of whole blood in 
amounts approximating the loss should be giv cn to patients w ho 
have had massive hemorrhages It is all too common for these 
patients to be burned to operation after a single transfusion of 
500 cc or less of blood The morcalit) following this injudicious 
practice has led us to speal of these insufficient transfusions as 
riuiahstic I agree w ith the statement of Alc) cr and Shapiro that 
if after the primar) treatment of shock w jth morphine rest and 
warmth the blood pressure does not rise abov e 80 shod there 
after for all practical surgical purposes should be assumed to 
nican hemorrhage 

Preparatjon of fhe Operative Field 

One might feel inclined to apologize for injecting this subject 
at this time were it not for the fact that one so frequentl> sees 
senously embarrassing p edicaments anse from the failure to 
prepare widely beyond the evident site of injur> We hav e made 
It a rule to have all patients with abdominal injuries prepared 
from the mpples to half way down the thighs and laterally w ell 
into the flanks 

So much has been written about the liberal use of soap and 
water in the preoperative preparation of patients that a word of 
caution should be spoken There can be no doubt that soap and 
water will help greatl> in cleamng up contaminated areas The 
washing out of jagged irregular superficial wounds followed 
by thorough debridement ma> lessen considerably the tendenc) 
of these to become infected In the simpler penetrating vv ounds 
It may not be advisable to rub the abdomen as freely as we are 
accustomed to do in the usual preparation for laparotomy In 
niost of these patients it will suffice to shave the area and paint 
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wth one of the usual anosepnc solutions There is little doubt 
that more vigorous pressure on the abdomen ma> stimulate 
peristalsis or actually compress the gas filled intestines and cause 
some added escape of intestinal contents 

Anesthesia 

The anesthetic of choice should be the one with nhich th 
operator and the anesthetist are most familiar As thorough 
extensive exploration vviU be the rule the choice of anesthetic 
should anacipate the need for a quiet intestinal field and rhor 
ough panefal relaxation I doubt the wisdom of vswg local 
anesthesia m exploratory operations of the t\’pe under consider 
ation Spinal anesthesia may have to be used m circumstances m 
which inhalation anesthesia for vanous reasons cannot be had ot 
properly trained personnel is not at hand The use of prehm 
matv doses of morphine or morphine and atropme is still rcuone 
with most suigeons 

fnsfrumsnts and SuppI as 

The lack of foresight on the part of surgeons residents and 
surgical nurses in anucipatmg the possible needs in penetrating 
uotmds of the abdomen has led to many embarrassing unneces 
sary delays Therefore it does not seem amiss to mention a fen 
of the imcfumencs and supphes which are someumes omitted 
{cam the set up for such cases 

1 Rubber covered clamps should be in every sec, as ndl as a 

w/dc variety of catgut and silk intestinal sutures 

2 Mechanical retractwa like those used in pelvic surgery may 

provide excellent exposure and free the bands of the ss 

sistants 

3 Suction apparatus should be set up at the beginning of the 

operation 

4 \ arying sized catheters and rubber tubes should also be a part 

of the equipment 

5 Gauze of the type of utcnnc packing should be readily avail 

able and soft rubber tissue drams should be sterilized ready 

for use 

6 Shaker containers vvidi the familiar sulfa drugs should be at 

hand 

7 It IS also important to remember that a stomach tube can be 

Used to remove food from the tomach of the patient who 

has eaten shottly before suigery 
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8 A rectal tube ma^ be inserted at the beginning of the opera 

tion to deflate the hrgc bowel before and during tlic course 
of the operation 

9 Warm normal saline solution should be available for spong 

ing and washing out gross contaminations It is doubtful 
if anyone is inclined to trv to flush out the peritoneal 
cavity with large amounts of solution 

Incision 

In large wounds or lacerations of the abdomen it may be 
advisable to open through the previous injury In such cases a 
thorough debridement and cleansing should precede the more 
extensive exploration of the abdominal contents In the smaller 
gunshot or stab penetrations it may be more adv intageous to 
avoid the original wound and use one of the accepted incisions 
for abdominal exploration It is not always the occasional oper 
ator who unwittingl> handicaps himself by ill chosen msiiffi 
ciently wide incisions From the cxpenencc of many of us it 
seems that the inhibiting influence of prospective hernias too 
frequently outweighs the necessity for thorough exploration and 
meticulous repair of every injury 

management of injuries of the individual viscera 

Once the peritoneal cavity is opened, it is often a wise pro 
vision to mark m some fashion the first loop of intestine that 
presents itself This can be done by inserting superficially m the 
gut wall or the mesentery a black silk stitch leaving its end 
rather long This will serve as a marl er and indicate the intes 
tines which have already been explored either abov e or below 
me point of the marker If one does not immediately marl the 
^te of initial exploration reduplication almost always ensues 
I he urge to work in haste has led many operators to begin an 
explorauon before the panetes are relaxed and the breathing of 
the patient smooth This results m the use of unnecessary force 
and frequently contnbutes to extensive spillage of intestinal 
contents which might well have been avoided by a little more 
cautious and delayed effort 

An important lesson can be learned from the autopsy reports 
on those patients who have died following perforating wounds 
0 the abdomen It was found in the Cool County Hospital 
senes that 50 per cent of those who succumbed following oper 
ation had perforations which had escaped notice at the time of 
operation This senous defection should not encourage surgeons 
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to prolong undulj exploration for fear of overlooking hidden 
wounds Usually one can \isuahze the path of a bullet from 
entrance to exit and reconstruct its pathway sufficiently accu 
lately to leave little doubt of the location of all of the visceral 
injuries 

Injuries fo fhe Small Inlesbne 

Sharply incised w ounds offer little difHcult> of repair It is 
the author s personal opinion that no continuous suture should 
be used in closing defects m the intestinal tract A'S^hen crushing 
or explosiv e effects hav e caused considerable trauma to the vv all 
one should carfeullj consider the wisdom of depending on the 
suture of these defects without first cutting avva> traumanzed 
edges One should also careful!) w cigh the choice betw een cut 



ing aw a> the edges and making a complete transv erse resection 
)f the injured area, to be followed by end to end or lateral anas 
tomosis A fairl) good rule is to regard resecnon as the pro 
cedure of choice in the following instances (1) when the injury 
is irregular and involv es one third or more of the bow el circum 
ference C’) when the injury involves the mesentenc side of 
the bowel and infringes on the mesentery (3) when two or 
more wounds of the intestine occur withm a longitudinal dis 
tance of 3 inches (Fig 21) and (4) where several extensive 
wounds occur m a comparatively limited section of intestine 
The selection of end to end or lateral anastomosis in repair of 
the small intestine seems to vary with the operator I fav or the 

end to end type of anastomosis with interrupted sutures through 

our Interrupted catgut sutures are used for the first layer and 
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the serosal layer is appro\imatcd with \er) fine interrupted silk 
sutures The manner of staggering the mesenteric border of the 
small intestine is shoa\ n m Figure 22 

There rarel> occurs an> neecssirv for establishing a temporary 
enterostom> in injuries of the small intestine Pitients nhosc 
conditions arc so precarious that this method suggests itself 
usually succumb from the disturbed water and chemical balance 
resulting from the enterostomy 

Some of the most difficult decisions to mal c are those m which 
evtensne tears occur m the mesentery of the small intestine If 



Fig 2"’ —Manner of staggennu mesemerj of small intestine 


the tear is not w ithin I inch of the bow el there is usually enough 
collateral circulation to carr\ rather extensive lengths of the 
Dowel and a conservative practice of repiinng the rent without 
bowel resection will probably give the best results 


l^iuries +0 the Liver 

If the disruption of the organ has been extensiv e the bleeding 
'vill offer a major problem In simple bullet or stab wounds no 
paracular effort should be made to suture or plug the opemngs 
uriiess active bleeding is still in progress In every liver injury 
^securely attached fragments should be removed and adequate 
tainage of blood and bile to the outside established by Penrose 
ot soft tubes Bile is a serious offender and gives use to a very 
DTitauve type of pentonitis In extensive injuries of the liver it 
be necessary to use a type of mattress suture m which free 



84 


RWMOND W MC\EALY 


to prolong undul) exploration for fear of overlooking hidden 
wounds Usuall) one can visualize the path of a bullet from 
entrance to exit and reconstruct its pathw ay sufficiently accu 
rarely to leave little doubt of the location of all of the visceral 
injuries 

Injuries io the Small Intestine 

Sharply incised wounds offer little difficulty of repair It is 
the author s personal opinion that no continuous suture should 
be used m closing defects m the intestinal tract When crushing 
or explosiv e effects hav e caused considerable trauma to the w all 
one should carfeully consider the wisdom of depending on the 
suture of these defects without first cutting away traumatized 
edges One should also carefully weigh the choice between cut 



Fig 21 -Techn els que ce for sm 11 bowel resect on 


ting aw ay the edges and making a complete transv ersc resection 
of the injured area ro be followed by end to end or lateral anas 
tomosis A fairly good rule js to regard resection as the pro 
cedure of choice m the follow ing instances ( 1 ) w hen the injury 
is irregular and mv olv es one third or more of the bow el circum 
ference (2) when the injury involves the mesenteric side of 
the bowel and mfnnges on the mesentery (3) when two or 
more wounds of the intestine occur within a longitudinal dis 
tance of 3 inches (Fig 21) and (4) where several extensive 
w ounds occur m a comparativ ely limited section of intestine 
The selection of end to end or lateral anastomosis in repair of 
the small intestine seems to vary with the operator I favor the 
end to end type of anastomosis with interrupted sutures through 
out Interrupted catgut sutures are used for the first layer and 



PEVETRATING ^\OtrsDS OF THL \nPO\ItS 


B7 


Iniunes fo the Kidney 

Injunes to the kidney ^\hlch involve the pchis pncticalh 
always necessitate removal of the kidney Pcnctnting wounds 
which do not involve the pelvis may be treated conscrvarivclv 
especially if drainage to the surface is provided immcdntcU 
after injury It is uncommon to hav c to suture the kidney sub 
stance although this has been done successfully on my sen 
ice In one patient a free muscle transplant was used to cover 
the raw surface left by removal of the upper pole of the 1 idney 
Injuries to the ureter may be repaired if the\ arc small or the 
two ends may be bgated If the condition of the patient war 
rants the kidney may be removed at once If the condition is 
more serious the kidney may be left m place and resected at a 
later date 

Injuriej to the Bladder 

Injunes to the bladder should be repaired w ith catgut and an 
j/ catheter kept m place for five to seven davs WTien 
e D aiWer is considerably tom it is probably safer to do a 
suprapubic cystostomy The author has had five patients in 
w om traumatic perforation of the bladder has occurred and 
pen -^^^^unicated with the rectum In these cases gas 
rrrm^? n urcthta and unne escapes through the rec 

^ fi'e panents an mdvvelhng catheter was placed in the 
_ j rectal tube was 1 ept in the rectum It is interest 

anr! n ^bat spontaneous heahng occurred m each patient 

npcpc^ permanent commumcation followed In no case was it 
fistuloS^tra° euiploy surgery to facilitate the closure of the 


*"|uries to the Pancreas 

foratin^fV^ f ^ pancreas are nearly always associated with per- 
vvith c surrounding viscera Conservame management 

rule of treatment provision for drainage is the 

'fiur.es to the Large Bowel 

troijs nerfn^^ large intestine are among the most disas 
forations therp^m^ ^ anteropostenor per 

rhe anienor ^ difficulty m closing the wounds on 

"nor aspect of the bowel but wounds in the posterior 
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part are unusuall> difficult to manage The posterior n ounds are 
often ragged and their edges ill defined There is in addition 
likely to be considerable contamination of the rctropentoneal 
space Infections de\ eloping here jeopardize the secunty of the 
suture line and often gi\ e nse to extensive retroperitoneal cellu 
htis The latter is a serious complication and very difficult to 
combat 



No amount of detailed description can co\er the perplexing 
situations xshich may arise in wounds of the large bowel but a 
few principles should be kept constantly in mind It is never safe 
to close a perforation of the large bowel on the postenor aspect 
without providing for diversion of the gas and fecal stream 
through an ileostomy or a ventilation cccostomy It is probably 
safer to use an ileostomy which will completely divert the fecal 
stream but it is also imperative to insert a catheter through the 
ileocecal v alv e and to keep a rectal tube m place in order to 
prev ent gas pressure in the large bow el (Fig 24) Regardless oi 



PENETRATING BOUNDS OF TUB IBDOMEN 

hoM sccurel) one nny bo nblc to close 

large boMel, .! is ncccssm to 1 cep in mind tbit 'f 'he retro 
peritoneal space is contaminated adequate P™'*™" ^ 

made for drainage before eNtensuc cellulitis lias had a chance 



EncLoabdominal\ K ^ 

r--.,. \ \ Bullet carrying m.- 

* ' faction into 

Peritone-um. peritorueal space* 

Fig '’S -Extrjpentoneal spac infection niaj occur when either large of sm 
bowel IS penetrated 

to develop (Fig 25) In orher words when the wound of cut 
IS m the flank or on the back, this wound should be enlarged an 
l^ept open by rubber tissue drains until the danger of spreading 
cellulitis IS past It is not necessary to carry these drams into the 
peritoneal cavity 

GENERAL CONSIDERATIONS 

A cleansing toiUt of the intestines and limited areas of the 
pentoneal cavity using normal saline solution and gauze is 
almost universally accepted practice There are ver> few advo- 
cates of any extensive flushmg of the free pentoneal cavi^ It 
IS far more important to cleanse thoroughly the area injured and 
close the wound meticulously than it is to depend on any form 
drainage of the free pentoneal cavity 
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No hard and fast rules for dramage can be set forth but it is 
the consensus that ith the few c\ceptions noted before in the 
piper drainage of the free pcntoneal civity has little to recom 
mend it This principle is m direct contradistinction to the bene 
fits derived from drainage of the retropentoneal space It is 
apparent from observ ation of the cases in Cook County Hospital 
that the failure to provide extrapcntoneal drainage of the soft 
tissues and particularly the retroperitoneal space has contributed 
generously to the morbidity and mortility m our senes 
In the use of siilfa drugs it is too early to offer any definite 
rules but in no instance should large quantities of these drugs 
be dumped into areas where they may become walled off or 
pocketed and act as foreign bodies 

APPLICATION OF THESE PRINCIPLES IN WAR 
To show the application of the pnnciplcs outlined in this 
dime to the handling of penetrating wounds on the battlefield 
1 wrote to one of my former associates Major Manuel E Lich 
tenstem Chief of the Surgical Division of the Michael Reese 
Hospital Unit stationed somewhere m Italy and asked him 
to send a brief outline of their management of these cases both 
in the African campaign and in the campaign m Sicily His 
reply dated October 29 1943 is as follows 

The general principles of abdominal especially intestinal sur 
gery hav e not changed at all since I was > our intern m 19'’4-19'’S 
The use of sulfonamides is only an addition to hold m check the 
peritonitis that frequently develops to overwhelm the acutely 
injured patient I will be more specific to oudine our practice 
right here in the field 

First of all in the recognition of abdominal injuries criucal 
diagnosis is important Do you recall the diagram on the black 
board showing that the abdomen has a top bottom front back 
and sidesS Well we try to get the officers to take a good /ooi 
Wounds of the chest thigh buttocks back and perineum /« 
quently involve the abdomen Land mines shrapnel flak bulleK 
bomb and shell fragments may enter the abdomen from any angle 
hence a thorough examination is essential The rectal examination 
urme examination and fluoroscopy if necessary are part 
complete examination By the time the patient has reache our 
hospital he has already been given 5 gm of sulfanilamt e v 
mouth in most cases If not 5 gm of sulfadiazine is 
travenously When a patient is brought in directly , 
field the treatment of shock is commenced and along with otne 
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intravenous infusions goes the sulfadnzine solution No open 
tions are done until the blood pressure has reached 100 systolic 
and the pulse is satisfactory m qualit> and rate A thready rapid 
pulse makes one hesitate— more than that— just stop We use fresh 
blood freely so that even the bleeding patient is not denied 
operation \Ve can give him blood faster than he can lose it 
When a large vessel is hit the patient generally docs not arrive 
here 

In connection with bowel injuries all injuries to the colon are 
exteriorized— colostomy in continuity If a segment is damaged 
It is extenorizcd as a double barreled colostomv However if a 
fixed portion of the large bowel is damaged it is repaired and a 
proximal colostomy is done Injuries to the colon below the 
peritoneal reflection (rectosigmoid and rectum down to the 
sphincters) are all treated with a colostomy in discontinuity 
When large bowel is exteriorized because of injurv or a loop of 
bowel (for a colostomy) is brought out the si in is not sutured 
but through and through (deep) sutures arc employ cd to hold 
the abdominal wall together I put dry dressings on but vaseline 
gauze dressings are advised A frosting of sulfanilamide crystals 
b used about the bowel m the wound after the peritoneum has 
been closed 


Bladder injuries when fresh are closed with a catgut suture 
and a suprapubic cystostomy is done Old perforations are treated 
D> suprapubic drainage of the bladder plus drainage of the space 
of Retzius 

Injuries of the small bowel arc sutured or resected and either 
end to end or side to side anastomosis is done 
In all cases a Levin tube is passed and suction is commenced 
immediately Hydration nutrition blood protein and mineral 
evels are maintained by intravenous injections and blood is given 
in adequate amounts (Only blood takes the place of blood ) The 
su fonamides are continued daily m 4 to 5 gm doses for one 
'''Cek and then discontinued if not necessary otherwise they 
continued for a. longer penod keeping in mind the comphea 
ons caused by the drug itself the importance of an adequate 
and the general status of the patient 
o drams are used intraperitoneally and the abdominal wall 
dra'i^^^ ^ closed w ith the skin left open so that no abdominal w all 


are necessary 


mcid^ ^'^'fonamides are actually the reason for the diminished 
infection It is amazing to see so many open wounds 
elevation m temperature Those who can take the 
too P^der by mouth do so It is dusted ( frosted ) not 
of dfcia wounds after debndment and excision 

tissue Those who cannot take it bv mouth and have no 
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^a^% surface to receive it get it mtravenousi) In other words, 
everyone with an open wound gets it by one means or another 
It IS important it is life saving and bears the same relationship 
to infection that morphine bears to pam 

SUMMARY 

The management of perforating wounds of the abdomen 
demands a familiarity with practicall) ev er> techmeal procedure 
used m abdominal surgery One should nev er \ enture an explor 
ation of these patients without anticipating the many problems 
w hich may have to be met The patients should be supported b\ 
infusions and transfusions during the operation and no patient 
should be brought to surgery until shock and hemorrhage have 
been gu en adequate consideration The mv entory of the surgical 
set up including the actual laparotomy set and accessories, 
should not be left to those of lesser experience but should be 
carefully gone over by the operating surgeon himself It is all 
too easy to upset the entire operating room force by the unwit 
ting omission of needed equipment by those who have had little 
expcnence in this type of emci^ency surgery 
Standardization of technic and the development of a system 
of exploration and management will greatly improve the results 
in the handbng of penetrating injuries of the abdomen In few 
other fields of surgery is there required a greater degree of skill 
and ingenuity tApenence and good judgment must be the hand 
maids of the operator who assumes the burden of this type of 
surgery 
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To limit 1 discussion of infections of the pcntoncum c\clii 
sivel> to infints and children mi) seem to some is going some 
uhat afir in the field of specializition IIo\\c\cr \\ei\hoha\c 
the responsibilities of the Children s Surgical Wird of the Cook 
Count) Hospital do nor shire such a mc\\ In their book on 
Abdominal Suigcry of Infanc) and Childitood Ladd ind 
Gross^ call attention to the fact thit the infant and child cinnot 
be treated is a diminumc man or womin Thev do not mean 
that Pediatric Surgen should be classified as i sepinte spcciilr\ 
butthe\ do appeal to the surgical profession to acquire i fuller 
appreciation of the importance of preoperati\ c and posropen 
tne care and to acquire a more highly specialized and delicate 
operati\e technic On the basis of our c\penencc \\c \%ould hkt 
to appeal further to the surgical profession to appreciate more 
fully the handicaps and limitations that evist m the problem of 
surgical diagnosis in Pediatrics An infant cannot desenbe h s 
symptoms nor does it have the highl) sensime nervous s>scem 
that adults hate Pam to an adult may not be pam to the infant 
In order more fully to understand and appreciate infections 
or the peritoneum, a feu anatomic and physiologic facts are in 
utder The pentoneum both parietal andMsceral has a surface 
area equivalent to the entire skin area of the body It consists of 
'll! inner mesothehal and an outer fibroblastic layer nchl> sup 
piled \nth blood and lymphatic vessels and possesses a tremen 
ous capacity for absorption Experiments ha\e shown tint the 
peritoneum can absorb a quantity of fluid equal to the body 
weight m t\vel\e to thirty hours Harvey and Meleney** from a 
N review of the recent literature on pentonms believe 

t at bactena and particulate matter are absorbed by the ly m 
P atics and that solutions of ev en laige molecules are absorbed 

tT„, Department of Surgen CooK Counr> Hospital and Lotola 

Universuv School of Medicine 

Surgery Lo\oIa Umrersity School of Medicine Senior At 
Hosnif I T Uni\ersit\ Hospital (Merc\ 

p jj|^ Unn ersit\ Qmics) Attending Surgeon Cook County Hos 

t Resident in Surgeij Cool Couno Hospital 
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b\ the blood V essels An) pentoneil mfiammation ma> maten 
al > reduce us ^bsorpt^\e capacit) 

ETIOIOSY 

Peruonius may be either aseptic or septic m origin The asep 
tic form results from external or internal trauma causing es 
rratasanons of blood anne bile stonnch content or pancrc 
aac secretions This form might well be designated as a dm 
teal peritonitis The septic form results from pathogenic bac 
rena Often the septic form has been preceded bj an asepne 
pcntonitis 

CLASSJFICATIOV OF PERITOMTIS I\ 1NF\NC\ AND 
CHILDHOOD 

I Pnmarj P riconitis (General) 

I Streptoc ecus 
Pacam ac a 

n Secondan Pentonm <Lo aJ or Gen ral) 

A \s pt c Form 

1 Blunt ol nc to th bdommal wsU or tjsc ra % th enra * 

sar on of bio d 

2 Tr um ti rvpcur of the g llbl dder urmiry bladder p 

reas or an abd m nal ct t 
0 Sept e P nton t s 

I D e sc of th gastfo nresf naJ ir ci 
iJ) \ ute append cius 

(.b) Ga crenou^s w!c r imns f ihe bo\ cl n i tu soseep- 
uon toWulu or stningoliu n 
(e) Ruptured pept c ul cr of Me kel d rt ulutn sf f” 
ach or outraenum 

(d> Rupture of ijphod ulcers , 

Tr umat perfor ton of *e bdommal « H and b? m ! 
tis c a 

3 G no th al salp ng u 

4 Po tope at e 

< ) Cont m n i on at ope at n 

(&> For gu bod $ left in abdom n 

<c) Leal, g sotur 1ns n int unal anastomo 

t Tubcrculoas pcntomus 

Penronitis may occur as n pmniry or secondary form The 
primary form is rare and according to Ladd and Gross about 
nt o thirds of the cases occur xvirhm the first four years of bit 
It is caused by a single organism either by the less frequent 
pneumococcus or the more frequent hemolytic streptococcus 
The portal of entry is for the most part undetermined The 
presumption however is that the organisms may have reached 
the peritoneum either by die blood stream die transdiaphrag 
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maac l>mphaacs, the intestinal tract, or the fallopian tubes The 
blood stream appears to be the most likcl) path 
The secondary form of pentonitis is the far more common 
of the two and this form will rcccnc the major consideration 
in this discussion It maj be either local or general and is caused 
not b\ a single organism but b> two or more organisms The 
source of this form of pentonms is mvanably the gastro mtes 
tmil tract and in chil^en the most common source is acute 
appendicitis wnth perforation Another less frequent source is 
mtestmal gangrene due to intussusccpnon \ol\ulus or strangu 
lanon Perforation of a hollow \iscus cither b\ direct penetra 
non or as a result of blunt nolencc is not an uncommon source 
Spontaneous perforaaon of a pepnc ulcer m or near Meckel s 
diiemculum must be kept in nund Acute and chrome ulcera- 
tive cohos often offers a threat of generalized pentomos 
Finally, acute gonorrheal salpmgins on rare occasions ma\ pro 
duce a generalized mfecoon of the penroncum 
On the other hand, conditions commonK causing pentomos 
in adults which rarely if ever obtain m infants but mav occur 
m cjuldren are a perforated peptic ulcer of the stomach or 
duodenum a perforated mfecoous gallbladder an acute sigmoid 
diverticulitis with perforation and an acute pancreanos 

PREDISPOSING FACTORS 

^ere arc certain existing factors which if present invanablv 
^d to a generalized pentorutis The first of these factors is an 
anatomic one and is represented by the lack of an adequate 
infants and children the omentum is thin scantv 
3n short ne\er fully reaching the lower abdomen where the 
source of pentonms most often exists \ et one maix els at the 
inking faculty the omentum possesses m w ailing off certam 
’^’^P^titoneal infections A second factor is phv siologic 
If upon the lack of acquired immunirv early in 

i ^ ^ factor IS bactenologic Hxpenmentallv it has been 
0"n by Altemeier® that the pentoneum in guinea pigs readilv 
sists the action of a single orgamsm isolated from several m 
uman generalized appendicitis penromns whose exudate con 
ins both aerobic and anaerobic forms When tw o or more or 
the pentoneum has much greater difficult in 
calletl”^ action Melene\ ■* and his co-w orkers noted this so- 
Q ^ nergisdc action bet\\ een the three commoner organisms 
rnng together m generalized pentonms-ihe colon bacillus, 



Qostndmm welchu and the mtescmal streptococcus They re 
ported a high mortality rate m atumals when all three organisms 
w ere injected mtrapcntoneall> as compared to a low mortalit) 
w hen a pure culture of any one organism alone w as injected 

A fourth factor thar the peritoneum finds difficult to resist is 
mechanical and is present when a leak from a hollou iistusis 
continuous instead of tempomrv Sucit n continuous leak may 
occur from a perforated appendix peptic ulcer or a faulty in 
tesemai anastomosis Under such conditions no w ailing off ac 
tion can complete nsclf and therefore a generalized peritomtis 
IS inevitable 

A fifth and final factor m the development of ^ generalized 
pentonitis is determined b\ the level of the perforation in the 
gastro intestinal tract Mclcnev and his co workers reported 2 
higher mortality rate m perf orations of the small bowel than 
in perforaoons of the large bowel This they attributed to the 
digestive fluids m the small bowel and the greater vnbility of 
the bactena This concept was confirmed m a senes of fifty 
eight patients with abdominal bullet wounds reported bv Ober 
hciman and LeCounr Of the fifty eight patients fony one htd 
perforations of the small bow el w ith a momhrv of 49 per cent 
and the remaining seventeen had perforations of the colon only 
with a inortahty rare of 47 per cent Ir is generally agreed among 
investigators that the ileocecal region is the most infectious se<» 
ment of the entire gastro-imestmal tract because the mtesnnii 
content at this lev el constitutes an ideal culture media by reason 
of Its alkalinity vbundinc proteins and carbohydrate substances 
m solution 

PATHOtOGY 

Tlie pathology of acute peritonitis is the same m both the 
localized and gencnhzed forms except m extent As m an) 
acute inflammation there is the earlv stage of hypereffni This 
occurs first in the visceral portion then m the parietal portion 
because the source is most often 1 hollow viscus where the vis 
ceral peritoneum is nearer to the field of infection 

The hypereniic phase is soon followed by the foniutuon of 
an exitdate that is at first serous that may or may not be bac 
tena free but soon becomes nch m fibrin forming a serofibnn 
ous exudate and finally a fibnnopurulcnt exudate The fibrinous 
content gives it its adhesive property which enables the adja 
cent structures to become adherent to the inflamed region an 
form if possible a protective wnli about it In infants and cm! 
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(Iren this is not as often accomplished as m adults In the e\ ent 
that all efforts at localization of the inflammatory process ha\ c 
failed then a spreading or a generalized peritonitis ensues Loops 
of intestines e\ ery w here become co\ ered wnth a plastic c'cudatc 
adhere to each other and enclose collections of purulent e\u 
date in \anous parts of the abdomen The subdnphngmaric 
space the iliac fossa and the pcK is are common sites for such 
accumulations uhere thev form localized or residual abscesses 
often requinng surgical inteiacntion 
Associated a\ath a spreading peritonitis is a definite inhibition 
of intestinal penstaltic acDann resulting in an ileus of the pir 
alytic type Such an ileus is definitcK protectne because the 
dissemination of the pentoncal eviidatc is retarded and the for 
manon of plastic adhesions encouraged limiting the areas from 
^'hlch toxins are absorbed Coincident with the parahtic ileus 
there is a progressne distention of the intestine from decom 
posing bow el content and fermentation Wlien this occurs ac 
cording to Hernn and Meek ® fluid is actualK secreted into the 
lumen of the intestine instead of being retained m the tissues 
and circulating system This constitutes an important factor in 


creating a senous state of dehydration and if not compensated 
for invanablv results in shock 

It IS a well established fact that in second ir\ generalized per- 
iconms the type or amount of the exudate does nor indicate the 
\ irulence of the organisms nor does it indicate the gra\ it\ of 
the pentonitis or suggest what group of organisms is respon 
sible The putnd odor of the pentoneal exudate so frequentU 
noted IS not due to the colon bacillus as is so commonlv as 


sumed but according to Altemeier s’ studies it is due to ana 
erobic bactena mainl\ Bacillus melanmogcnicum and anaerobic 
streptococci 


character of the exudate can suggest the organism onlv 
when the latter occurs singly This obtains onlv in the primars 
nrm of peritonitis When a pneumococcus is the causative or 
Smism the exudate is relatively thick almost entireh fibnno 
punilent forming lavers of plastic exudation over both pan 
c 'll and visceral peritoneum such as one sees in pleural empv 
ema \Vhen a surgeon opens such an abdomen his incision is 
ma e over the most likely area representing the source of the 
pentonitis which m a child is usually the right lower quad 
vvith a view of doing an appendectomv He mav find the 
ppendix covered with fibnn and consider that the source of 
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the peritonitis when m reality ic is involved no more than the 
rest of the peritonea! structures When a streptococcus pro 
duces the pnmaty form of pentonitis this problem does pot 
confront the surgeon because the evudate is thin water} 
shghtlj turbid with onh scattered flecks of fibrin 

\ number of the forms of peritonitis m infanc} and child 
hood both primar}'- and secondary found m our classification 
ha\ e been under onr care m the Children s Surgical W ard of 
the Cool County Hospital durmg recent years 

PRIMARY STREPTOCOCCAL PERITONITIS 
CvsF I— A female child aged nine months entered the Cook 
County Hospital on May 11 1941 with a history of an acute upp« 
respiratory tract mfecuon for ten days and of abdominal distention 
vomiting and diarrhea for three days The OMliary temperature on 
entrance was 103 4 F Physical findings consisted of an mjcctcd 
throat and nasa! passages normal chest a moderately distended and 
rigid abdomen with diminished bowel sounds and dulness m both 
flanks The hboratory findings revealed a Icukocvte count of 
J4 350 with 87 per cent polvmorphonuclears and 13 per cent Ivm 
phoevtes red blood cell count 3 340000 and hemoglobin 10 gm 
The urine w as normal \ ray of the chest w as ncgativ c and a 
flir film of the abdomen revealed generalized dilatation of the loops 
of intestine as one sees m paralvtic ileus Abdominal paracentesis 
\ leided a small amount of cloudy fluid which on direct smears and 
cultures prov ed to contain hemoly tic streptococci 

Treatment consisted of the use of a Levine rube for continuous 
aspiration intravenous fluids of 5 per cent glucose in saline aod 
intravenous sodium sulfathiazolc P/ grams per pound of body 
weight for twenty four hours On the following day sulfanilamide 
was substituted using the same dosage On the fourth day defimtt 
signs of improvement appeared During the third week of hos 
pitilization a subcutaneous abscess developed m the right thigh 
This was opened and drained and a pure culture of hemolytic 
streptococcus was recovered In six weeks the patient was diV 
charged from the hospital 

The history and phvsicrl findings w ere most suggestive of an 
acute appendicitis assciciared wjth an upper respiratory tract m 
feccion However since the chdd had been iH for ten days cost 
servntne supporm e misisures seemed warranted The recovery 
of a pure culture of hemolytic streptococcus from the 
ncvim by aspiration was most si^uficanr and useful m establish 
mg the diagnosas of pntnaiy j^tonips Ladd* and his assod 
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ates advocate making a small incision for recovery of the or 
gamsm instead of a paracentesis and at the same time cstab is 
pentoneal drainage The purpose of rccovenng the o^inism at 
the earliest possible moment is to institute sulfani imide therapv 
as soon as possible by mouth or intravenously AA e feel that this 
sulfonamide therapv was the turning point m the patients 
reeov ery 


PRIMARY PNEUMOCOCCAL PERITONITIS 
Case II -E K a girl aged elev en y cars entered the Cook Countv 
Hospital Eebniary 25 1943 with a history of cramping pains 
slighdy greater on the right side associated vv ith nausea and v omit 
mg for SLV da)s Temperature AXfls 102 8 T pulse 160 and rcspira 
tions 28 Posime ph>sicfll findings were a distended abdomen the 
width of two fingers abo\c the \iphopiibic Ime tenderness and 
generalized rigidity greater m the lower half \ of the chest 
was negative Leukocyte count was 13 500 with 75 
morphonuclears and 25 per cent lymphocytes the red blood cel 
count was 3 760 000 The unne was normal 
Under conservative management, such as continuous gastric sue 
non intravenous fluids and sulfathiazolc and blood transfusions the 
child s condition improved only slightiv Two weeks after admis 
sion an abdominal paracentesis was done for a suprapubic mass and 
300 c of thick greenish fluid was removed which on culture 
yielded a pure growth of Type I pneumococcus Also at this same 
time a second x ray of the chest w as taken and this rev calcd infiltf a 
tion of the right lung which later developed into an abscess The 
child s condition grew progrcssiv cly worse and she died eight weeks 
after admission 


One might quesDoa the validity of a diagnosis of pmnary 
pneumococcal peritonitis m this patient However the symp 
toms were entirely abdominal for the first tw o weeks a definite 
suprapubic mass being present During this time the chest find 
ings were negaave both by x ray^ and physical examination It 
'vas not until seventeen days after the onset of svmptoms that 
posiDve chest findings w ere found W e believe therefore that 
this case represents a primary pneumococcal pentomos with the 
chest findings as a secondary complication Lntry was no doubt 
hy Way of the vaginal and tubal routes since a suprapubic mass 
appeared first 

In the treatment of this condiuon antipneumococcus serum 
'vas not used The diagnosis was not made until almost three 
Weeks after the onset at which time senous chest complications 
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had set in It is possible that AVith cari> abdominal dcamage and 
intipneumococcus scrum thctap> the end results might have 
been favorable 

GONOCOCCAL PERITONITIS 

Casf ni~\l H a i,«rl aged twelve veirs entered Cook Count; 
Hospital on December 23 1942 with a temperature of 10'’ F 
pulse 140 and respirations 20 She had had cramping pains of m 
creasing seventy for three vveel,.s which now had become a stead; 
pam in the lower abdomen associated witl; btirtimg on urination 
nausea and vomiting A white vaginal discharge was noted tuo 
weeks before the onset of pn»n The essential physical findingsvure 
tenderness over the entire abdomen with much rebound tenderness 
of both lower quadrants Bowel sounds were dcfinitclv diminished 
There was a copious thick vvhifrsh vaginal disclnrcre ufuch on 
smears rev eaied a large number of gram negam c intracellular diplo 
COCCI Rectal examination revealed a tender boggmess in the cul 
desac The urine vus negatne red blood cell count 4 260000 
with hemoglobin 12 gm leukocyte count If 600 with 70 per cent 
pobmorphonuclcars 22 per cent l>mph<>c>tcs and 2 per cent 
mononudears 

The patient was given fluids and sodium sulfatliiazole 4gm 
da> mtra\enouvl> She was placed m Fovvlcrs position with an ic« 
bag to the abdomen She improved promptl> the boggmess itv the 
cuTdesac had disappeared b) the tenth dav and m four weds 
the child w as discharged from the hospital 

This ease IS fairl> represemam c of the acute form of gono 
coccal peritonitis All cases that we have seen m our wards 
have been secondary to a gonorrheal vmlvovagimtis and salpm 
gjtis The organisms enter the peritoneal cavity either through 
the fallopian tubes or the lymphatic plexus draining the xuHa 
and vagma The vaginal discliargc is usually of the thick 
creamy tvpe and more often than not connms gonococci The 
exudate tn the peritoneal cavity is lil cwise thick and tends to 
localize in the pelvis where dense adhesions develop betsveen 
all the pelvic structures The manigemcnt is obviously conser 
vative and the condition requires from two to four weeks for 
recovery with the aid of intravenous fluids and sulfa drugs 

PERITONITIS SECONDARY TO INTESTINAL OBSTRUCTION 

A not uncommon source of secondary pentonitis in childrt*^ 
IS from a late unreduced intussosception \ oh ulus or other m 
testinal strangulation In thes® conditions the peritoneal fluid at 
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first IS stenie and initiates a chemical or aseptic pentomtis Ho\\ 
e\er as the obstrucn\e process continues degenerative changes 
soon dev elop from trauma and arculatorv interference allow 
mg bactena to penetrate the intestinal w all without evidence of 
gross perforation This converts an aseptic pentomtis into a 
septic and generalized one Complicating such a condition m 
the bowel wall is the associated intestinal obsmicnon which 
adds much to the gravitv of the situation \n\ surgen at this 
time must of course be directed at relieving the obsmicnon 
This will require an extenonzanon of the mv olv ed bow el wath 
resection and subsequent anastomosis Sulfanilamide and sulfa 
thiazole 2 gm each should be introduced into the pentoneal 
cavitv before closure To dram the pentoneal cavir> under 
these conditions has little or no value in our opimon Great 
emphasis how cv er is placed upon the general suppomv e post 
operatn e management 

APPENDICITIS PERITONITIS 

Bv far the most common source of secondarv pentomtis in 
children is acute appendicitis Appit>\imatel\ 7> per cent of all 
forms seen m our Children s Surgical W ard is the result of such 
an infection As pencomns of this ongin is alwavs a comphea 
tion of acute appendicitis one cannot escape some discussion 
^^1 ^ management of acute appendicms If it w ere pos 
sible to operate earlv oneverv child with acute appendicms we 
^ould eliminate the most common cause of pentomtis in chil 
Ten In other words earlv and prompt surgerv for acute 
appendicitis is the best prophvlaxis against appendicitis pento- 
nios but unfortunatelv too often the child is brought to the 
o^ital too late to av oid this compheanon 

ppendians pentomtis occurs m one of two forms one a 
oca^d form represented chmcallv bv a tender palpable mass 
f e Tight low er quadrant or near the umbilicus the other 
a sheading or generiU'zed form characterized chmcallv b) gen- 
ed tendemes, ngidity and mnpamtis. 

, ^ of Aliller® and his associates of acute appendicitis 

u children stimulated our interest in appendicitis pentomtis 
Jheir report we have reviewed an additional senes in the 
thrff Ward of CooV Count> Hospital followang 

Dgn w^th the treatment outlined bv them for the most part 
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Local iet{ Form of Appendiciiis Fenfontfis 

Of the localized form of appendicitis peiitomtis rwo types 
occur -which cannot always be cJmicalh’’ differentiated at fiist 
Both t} pes present the same sj mptoms and physical findings A 
palpable mass is found in the nght low cr quadrant In one t> pc 
the palpable mass pathologically consists of a ceUuhns or pNeg 
mon of the appendix wth the surrounding structures adherent 
to It to prc\cnt further spread In this type the appendix is not 
ruptured In the other type the palpable mass is an actual!) 
ruptured appendix with abscess formanon that has become 
u ailed off b; contiguous structures of loops of mtestme great 
omentum abdominal wail and ofwn the pelvic structures In 
the first instance \\ c arc dealing w «h an mflammatory induration 
with little if any tissue destruction and in the second instance 
with actual suppuration with much tissue destruction and abscess 
formation 

After a w cek or ten days one can usually differentiate chn 
jcally between the rwo types of inflammation The massjn the 
phlegmonous tvpe disappears m sjx to ten days while m the 
abscess type two to three weeks and sometimes six weeks 
be required for the mass to disappear In other words rewlu 
non and absorption of the phlegmonous mass tikes place much 
more quicUs than resolution and ibsorption of an actual abscess 
The follow mg case report illustrates the phlegmonous ty pe 

Casf I\ Localized PblegJfronous Appendicitis Peritonitis — E j 
a boi aged thirteen \cars was admitted to the Cook CoanW 
Hospital On Apnl 15 194’ with a history of abdominal pain for 
two days cramping for the past twelve hours the pain then be 
coming localized m the right lower quadrant associated with 
nausea \omicingand anorexia Physical examination rescaled a tem 
peraturc of 100 6 F pulse UO and respiration 24 The abdomen 
was not distended but tenderness and rigidity of the nght lower 
quadrant was marked and a mass J by 5 cm was palpated here 
Rectal evaminacion was painful on the nght side The Icukoote 
count was 16 000 with 90 per cent polymorphonuclears and 10 per 
cent lymphocytes The urmc was nonnal , 

The child Was treated conservatively and on the fifth day the 
mass was no longer palpable and on the eighth day the child was 
dismissed from the hospital Three months later he returned for an 
interval appendectomy which was followed by an unevent/id rt' 
coverv At operation a few fHirous adhesions were found abou 
the appendix 
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Case V Localized Suppmati e Appeiidtcttis Peritomtts — C H 
a girl aged ten >cars entered the surgical ward of Cook Count> 
Hospital on November 16 1942 having been ill for eight da> s with 
cramping periumbilical pam which after eighteen hours localized 
to the right lower quadrant Nausea vomiting and anorexia were 
present as was a diarrhea for one dav prior to admission Onphvsical 
examination the child did not appear acutely ill She had a tempera 
ture of 100 pulse 1 10 and respirations 24 The essential findings 
revealed the abdomen distended to one fingerbreadth above the 
xiphopubic line and a localized tender and palpable mass 6 by 6 cm 
in the right lower quadrant Bowel sounds were shghtlv diminished 
Rectal examination was painful and a tender nonfluctuant mass 
was felt on the right side The leukocyte count was 17 600 with 
90 per cent polymorphonuclears Conservative treatment was in 
stituted The palpable mass in the right low cr quadrant was outlined 
with ink each day to note its decrease in size and after twenty -one 
days It had completely disappeared The patient was discharged 
from the hospital, and approximatciv three months later she re 
turned to the hospital for an interval appendectomy At operation 
dense adhesions were encountered and an uneventful recovery 
followed 

By companng these two case histones one can readily^ see 
that their difference is only a matter of degree This difference 
m degree assumes a sigmficant role in the subsequent manage 
ment however because it serves as a guide as to how soon an 
interval appendectomy mav safely be done without danger of 
mitiaong a generalized pcntonitis In the group with localized 
phlegmonous appendicitis pcntonins and in which the mass dis- 
appears m SIX CO ten days interval appendectomy may be done 
m SIX to eight weeks without fear of causing a generalized per 
itonitis On the other hand, m the group with localized suppu 
wove appendicitis pcntonitis m which the mass requires fifteen 
to twenty one davs or longer for absorption a much longer 
time interval is necessarv before an interval appendectomy can 
safely be done 

One might assume that as soon as the temperature and blood 
count hav c returned to normal and the mass is no longer tender 
or palpable that an interval appendectomy might safely be per 
ormed \Vc have learned that when these findings exist reso 
ution and absorption have not as yet complcrelv disposed of 
Sillier and his associates have suggested a time interval 
^ three months It is interesting to note that we have cncoun 
some patients in our senes for whom three months was 
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too short an jntcnai for compWtL resolution and absorption to 
take place 

In nvo of our patients the appendiceal mass could not be 
palpated until after thej had been anesthetized for surger> 
w hen relaxation then peruutted u& to palpate the residual raass 
Neither patient \vas operated upon but sent back to the ward 
for sutler) at a later date In another case the peritoneal ca\ it> 
tv as opened before the mass could be found It was left undis- 
turbed and the abdomen closed We consider that such a dis 
posai of the case represents sound surgical judgment Should 
the operating surgeon believe that something more should be 
done under such circumstances as an aiteminvc drainage might 
be instituted at a point where the pinetal pcnroncum is adher 
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ent to the mass This allows drainage extrapcntoneall) which 
im anabl> is a safe procedure 

Occasionallj a patient with localized appcndicins pentonitis 
shows signs that the local pcnromtis is threatening to become 
a spreading peritonitis Should such signs develop immediate 
surger> js indicated One patient in our senes developed a prog 
rcssn el> enlarging mass that pointed suprapubicalK Drainage 
was immedntelj established and four months later an interva) 
appendectomy was done follovved bv an uneventful recoverv 

In comparing the fnort3ht> rate of our senes of localized 
appendicitis peritonitis widi that of Miller and his associates 
Table 1) we find that acontmuation of their conservative man 
agement has again been justified in the prevention of fatalipw 
from appendicitis pentomns 
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AMule the morrahn rate in our senes is «:bghtl\ higher than in 
Millers <enes, \er vihen one considers the combined mortalin 
rate of 2 ? percent there is c\ erv reason to justih a connnuanon 
of tins form of consen am e management 

Sp^ading or Geierafeed Fem of Appendicrfjs Penfcnihs 

A. generalized appendiatis pcntomtis presents a far graver 
problem than the localized tomi TTie routine treatment of this 
condiQon is again essennallv the same as that advocated b\ 
Miller and his associates of which the following case report is 
quite tvp cal 

CwE G a girl, aged twcUc \ears, entered the Cook 
C^unni Ho<pi4al on August 11 because of abdominal pain 

of thim -eight hours duranon At the onset the pain was crampmc 
Md penumbiiical for eighteen hoars, then localized to the nnht 
loiver quadrant. ShortK before admission the pain became gen 
Nausea, vomiting and anorexia were present from 
tn* oas^ She had ^^cv ere chills en route to the hospital The positive 
consis-ed of tenderness and npditv over the en 
rrore marked in the right lower quadrant Rebound 
tend mess w as generalized and bo h psoas and obturator signs w ere 
posmve Bowel <:ounds were absent Rectal examm-oon revealed 
palpanon on the ncht side Temperature was 
IcuLocvte count 1>^00 imnc negative The preoperanve 
ruptured appendix with generalized pentomns. 
nder mtrous oxidc-ethcr anesthesia the penroncom was opened 
' a McBame\ s incision. The p'ntoneuro was fir«t opened for 
, allow a large amount ot torbid fluid to be aspirated b\ 

'* P<wl sncaon method. The operative field was packed off w^th 
Pi^ds and a routine appendectomx w as done, inverting the stump 
a puTie-stnng suture A Penrose drain was plac^ mto the 
r? gutter About 2 gm. of sultanDamide was dusted mto 

e abdomen and muscle la^ ers before closure. Three so-called 
Ced black silk were placed m the skm but w-erc not 

^ A Levme tube w as passed into the stomach A solution of 3000 
^ ® ^c:nt dextro<e m 0 t per cent saline solution containing 

fo^ ® ® sulfanflanude w as given mtravenoush daili 

of alternate dav*s a supplementarv transfusion 

-L ^ VC. of blood w as given The dan sutures w ere tied to clo^ 
fon third dav The Levme tube w as removed on the 

eventful ' ^ sounds had returned Recoven xvus nn- 

IS our conviction that immediate snrgerx if general condi- 
^ permit, is the treatment of choice, nsmg snn^nineonslv all 
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the general supportive measures available If the panenr entm 
the hospital m impending shock we believe suigery should be 
deferred until supportive measures have revived the patient suf 
ficiencl> to make him a better surgical risk We fetl that the 
same therap> emplo>ed in a perforated gastric ulcer or other 
intestinal perforation producing a generalized peritonitis should 
be employed m the case of a perforated appendix that is pro- 
ducing a spreading peritonitis In other words the leak must 
be stopped because continuous leakage whether from the in 
tesnne gallbladder or urinary bladder produces a rapidl) fatal 
generalized peritonitis unless such a leak is stopped promptly 
We appreciate the fact that cv cr\ ruptured appendix does not 
mean a continuous leal age Tins is particularly true when the 
rupture is m the distal two thirds of the appendix because there 
IS enough edema of the appendix wall proximal to the perfora 


TABLE 2 

Co iPAsATWr VfoRTAimr Rai s tmn Vondralnag* axd OJiArs^cr or tbi 
Pebjtoseai. Cvvm 
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drcn with icutc appendicitis 306 had a generalized appendicitis 
peritonitis of uhich 281 ucre operated upon immediately with a 
mornlitv of 12 7 per cent TTic mortality of the remaining 
tuenty fi\c not operated upon was 80 per cent In our some 
whit smaller but liter senes of 680 children with acute appen 
dicitis 165 hid a generalized appendicitis pentomtis and were 
operitcd upon immediately excepting one with a mortality of 
7 4 per cent The one not operated upon died 

Since the management of both senes was practically the same 
how cm one account for such a difference m mortality rates^ 
This ma\ be attnbuted to several factors In the first place it 
requires much time to develop and tram a hospital personnel to 
carrv out cffcctivch and cffiaentlv any new program of man 
agemenr It is therefore not presumptive to state that when this 
program of mmagemenc was first instituted the resident and 
attending staffs were not as familiar with the details of manage 
ment as they were after the program had become an established 
routine In other words our senes had the benefit of an airead\ 
established program w ith vv Inch our resident and attending staffs 
already liad acquired complete familianty A second factor is 
possibly the more general routine use of the sulfonamides which 
were not so rcadilv available in the earlier part of Millers senes 
A third factor is that our senes had the benefit of a more ade 
quate supph of available blood and plasma for purposes of 
transfusion A fourth and speculative factor is that our senes is 
not as large as Miller s and if it were as large the mortahiv rate 
/ might be different 

The encouraging factor common to both senes is the progres 
sive reduction m the mortality rate of acute appendicitis pento 
nitis v\ hether localized or generalized this rate beincr the low est 
V et obtained in the children s Suigical M'^ards of Cook Countv 
Hospital It becomes the more gratifying to see this accom 
phshed in a large chanty institution which is a training ground 
for surgeons whose surgical judgment required m emergencies 
IS often immature and whose operative technic is still m process 
of perfection 

CONCLUSIONS 

1 It IS our conviction that the general surgeon is not fully 
appreciative of the factors gov eming pentomtis m infants and 
children 

■’ We consider it most essential for the surgeon to be 
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thoroughl> ncquiintcd with the anatomy, pli> siology nnd path 
olog> of the pentoncum in order to realize full> the symptoms 
of pcntonitis 

3 A classification of pentonitis in infants and children is 
presented and tlie se\eral forms discussed 

4 The treatment of pnmar> peritonitis tends toward con 
senatism with the aid of sulfonamides and blood and plasma 
transfusions 

5 The character of the evudate in peritonitis reflects the 
causative organism onl) when the latter occurs singlv groups 
of organisms never reflect their idcntitv b\ the character of 
their exudate 

6 Since acute appendicitis is responsible for peritonitis more 
often than all the other causes combined its discussion is dealt 
uath at some length 

7 A distinction between the localized phlegmonous appen 
dicitis pentomtis and the localized suppurative appendicitis is 
possible and it serves as an indeT as to the time when appendec 
tomv may safely be done to avoid appendicitis peritonitis 

8 The consenative management of localized appendicitis 
pentomtis and the operative management of a spreading or gen 
erali7ed appendicitis perftonitis have justified themselves again 
b\ the progressive fall m mortality rates obtained b> these forms 
of management 
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The pcntoneum assumes the importance of an independent 
organ which is viral in both health and disease In lining the 
abdominal cavirv m closely investing more or less completely 
the abdominal viscera it exhibits a most complex topography 
and an area somewhat greater than that of the sxirface of the 
entire body It is an entirely closed sac in the male in the female 
it IS likewise closed except through commumcanon externall) 
by means of \agma uterus and fallopian tubes 
Primary disease of the peritoneum is uncommon but sccon 
dary disease of this organ is an imponant factor in nearly all types 
of mtra abdominal disorders and especially those of the gastro 
intestinal tract The disease may be initiated by the lesion itself 
or bv disturbed visceral function but sooner or later the dorm 
nant symptoms are associated with peritoneal involvement Drly 
diagnosis of surgical lesions is frequently possible and alvva)S 
desirable before the later or so called pentoneal stage has 
been reached 

ANATOMIC AND PHYSIOLOGIC CONSIDERATIONS 
The intncaie assembly of folds bands spaces and fossae in 
the normal pcntoneum has its significance m the locabzation of 
infections the occurrence of adhesions and the dev elopment of 
internal hernias The duplications of the mesentery and the great 
omentum with their complicated vascular and nene supply 
hav e 111 e importance The subphrenic space the lesser peritoneal 
cavity the subhepatic space the fossa of the xmdabdomen and 
the lower peritoneal pouch called the pelvis through their v aned 
anatomical and physiological relationships influence the patho- 
logic changes produced bv foreign bodies 
The peritoneum has greater absorptive power of water than 
have the stomach or intestine An animal may m twent) four 
hours absorb through its peritoneum an amount equal to its 
body w eight unless limited by other physiologic considerations 

Clinical Prof or of Surgery Loy la Un vctsity Med cal S hool Senior 
Attend ng Su geon Mercy Hosp 1 1 Ix)yoI Umv rs ty CLnics (The Univ 
s ty Hospital) 
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Tins marked absorptive abilitv is shown not only m the assimi 
lation of possibly much needed liquids but also in absorption of 
poisons and toxins These may be present m foreign bodies 
Our former conception that the absorptive poiver of the upper 
abdominal pentoneum is greater than the lower has been dis 
proved The real virtue in the Fowler position in certain acute 
abdominal pathological conditions docs not depend upon tins 
factor of absorption but rather upon the improved ability of 
the pentoneum through gravity to localize infection in this posi 
non and to do this m an area more accessible than that of the 
upper abdomen with its vital parenchymatous organs 
The rate of absorption is influenced by the character the 
temperature and the concentration of the material being ab 
sorbed the amount already assimilated and the degree of irnta 
tion or inflammation present Tlic rate is lessened by increased 
intra ahdonunal pressure by decreased penstalsis and b\ poor 
local or general circulation 

Free blood m the intact pentoneum may be absorbed fairlv 
rapidly but coagulation retards this process The coagulation 
Itself IS increased by an imtated penroneal surface The blood 
clot becomes a foreign body and produces pentoneal irntation 
and aseptic inflammation Polynuclear and round cell infiltration 
occurs and slowly the mass mav disappear through phagocytic 
activity If bacteria are present the clot becomes a fertile culture 
media and suppuration probably results 
Equal to the absorptive pow er of the normal pentoneum is its 
exudative capacity In health these two qualities counterbalance 
or reinforce each other and result in the presence of a small 
amount of free fluid and a smooth glistemng frictionless surface 
With no tendency for adjacent peritoneal surfaces to adhere 
Anything that may change this relationship or control immedi 
ately destroys this fine lubncatcd surface with a complexity of 
effects depending upon many factors 

PATHOLOGY AND PATHOGENESIS 
A foreign body in the pentoneum will at once affect its 
physiologic balance If the trauma produced is aseptic the per 
itonitis IS of that type but it is prone to become injective The 
jrntation of chemicals the mechanical injurv of external vio- 
cnee or trauma induced by operative handling are other fre 
Pentomtis due to the escape into the pentoneum 
n blood gastnc juice bile contents of cysts pancreatic secre- 
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non unne and even air and water may likewise be nonmfective 
at first These substances may virtually become foreign bodies 
also The distinction between aseptic and infective pentonitis 
IS less noted clinically than pathologically The early clinical 
course is usually indistinguishable 
When acute infection dev elops the peritoneum changes from 
an absorptive to an exudative surface It becomes red and in 
jected It exudes serum and plasnc exudate The serum becomes 
turbid and later purulent \d|accnt surfaces adhere to each 
other The omentum is attracted to the spot and aids m walling 
off the infected area This may contain a foreign body The pro- 
tection afforded by this exudative process may be destroyed by 
sponging and tearing up the fresh adhesions by rough handlin'^ 
by irrigation or e\ en bv exposure to air The peritoneum should 
remain exudative and not be permitted to become a raw absorb 
mg surface that w ill soak up the to\m produced by the mfecnon 
The toxemia produced by the peritonitis retards or arrests 
penstalsis The reaction of the panctil peritoneum is to produce 
a rigid contraction of the covering muscles of the abdominal 
v\ all Thus nature prov ides wathout interference on our part the 
ideal conditions for fighting the infection namely the walline 
off processes support and protection and above all else rest 
Foods and laxatives and other agents that increase peristalsis 
may spread infection and interfere with its localization. 

In any consideration of foreign bodies in the peritoneum the 
onieiitum cannot be ignored In different individuals this may 
vary greatly in size and shape as well as in blood vessel supply 
and fat content Its efficiency will naturally depend on these 
factors It has been demonstrated that other tissues which have 
been depnved of their normal blood supply through one cause 
or another have remained viable through the vicanous blood 
supply furnished by adherent omentum Because of its protective 
qualities omentum is often utilized as a covenng over suture 
lines and traumatized peritoneal surfaces Its presence and func 
non have giv en rise to much conjecture It has similar absorptive 
and exudam e qualities to the rest of the pentoneum and is an 
important factor in the defense mechanism How often has 
Its name abdominal policeman seemed justified' Its almost 
intelligent and selcctiv e ability to migrate to the point of 
attack and then envelop the enemy m a more or less compk^^ 
isolation has seemed truly remarkable The physical and phv sio 
logical factors responsible for this may be enumerated as gravity 
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peristalsis, diaphragmatic excursion the local circulatory changes 
incident to inflammation, and the prompt and free exudation of 
fibrin at the point of contact x\ith adjacent irntatcd pcntoncum 
Almost equal to the abilit) of the omentum to surround a foreign 
body or an infected focus is its power to disengage itself after 
the battle is won After the remoxal of the foreign bod> the 
drainage of an abscess, or the spontaneous resolution of an m 
filtrated mfectn c area and mass of exudate subsequent exaini 
nanon ma) show that the omentum is free and that it has 
resumed its former integrity as a cooperative unit in the defense 
mechanism against foreign bodies and infection 
Not all adhesions omental or otherwise detach themselves 
spontaneously upon the subsidence of the infection or the re 
moval of the foreign bod> Whether the adhesions are con 
genital and therefore probably of simple type or whether they 
are acquired and more complex they ma> cause trouble When 
they are ciusing obstruction or other senous climcal mamfesta 
tions the surgical indications for their separation are clear 
enough However, in routine abdominal surgery many broad 
adhesions may be observed that arc doing no harm and have 
no relationship to the clinical picture The present trend of good 
surgery is to leave many of these broad bands alone Unneces 
sary interference may lead to future complications 
One IS impressed many times by the resistance of the normal 
peritonenm to infection Active bacteria coming in contact with 
It are usually destroyed Its visceral surface forms the limiting 
all of abdominal organs which constantly harbor large numbers 
of bacteria and contamination of the pentoneum itself fre 
quently occurs during abdominal operations with no resulting 
apparent peritoneal infection The same amount of contamma 
Don may produce serious wound infection m the abdominal 
'vail This immunity of pentoneum to infection does not exist 
|n the presence of tissue damage foreign bodies and bleeding 
The deciding factors are the quantity and virulence of the 
oactena the degree of lowered local resistance through trauma 
of foreign body or other ongin and the culture media furnished 
by blood and dead tissues 

Peritoneal exudate is composed of serum flbnn and cells in 
varying proportions dependent4ipon the cause and duration of 
the peritoneal irntation If that irntation is of the mild type 
as from an aseptic foreign body the serum predominates with 
some fibrin present If active infection is present the exudate 
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\vill be largely fibrin and cells The fibnn is vital in the forma 
tion of the adhesions which limit the infection The process 
thus becomes essentially cxtrapentoncal By this limitation and 
by the encasement of the acme area of inflammanon the toxins 
absorbed b> the blood stream and lymphatics are greatly le 
duced If the infection IS a virulent type however and especiall) 
if compbcating elements such as foreign bodies are present or 
if there are other causes of pressure and strangulation infccnon 
ma> spread so rapidly that the defense mechanism is over 
whelmed A general pentonim may result The violence of the 
infection with little or no fibnn present in the watery inef 
ficient exudate may even preclude the formation of adhesions 

Nomnfcctive irritations and inflammations are more likely to 
be followed by permanent adhesions than are infective ones 
Tins is because of the difference m quantity and quality of the 
fibrin clement in tiie different types of inflammation The flbnn 
in the asepuc tvpe helps form connective nssues which become 
firm adhesions The more granular fibrin m sev ere septic exudate 
may be entirely absorbed if the patient recovers In encountering 
the various types of adhesions in abdominal surgery it is inter 
esting and sometimes useful to know this trend m their 
formation 

There are some difficulties m explaimng the sensitivtty of the 
peritoneum Injuries as by foreign bodies cause pitn if the injury 
IS to the panetal peritoneum So docs inflammation and the pain 
IS increased by movement or mampulation The pain is located 
at the point of inflammation The visceral pentoneum is ordi 
nanly insensitive to pain consequently pam is not expenenced 
if the viscera are functioning properly Pain is a sign of trouble 
The trouble for example may be m the appendix but the 
imtial pam m the epigastnum is not strictly peritoneal It is a 
reflex pam from the inflamed appendix Later there may be per 
itoneal involvement and peritonea! pam A foreign body pressing 
and traumatizing a viscus may not cause pam and if pain is 
present it may not be at the point of pressure If such 
is against the parietal pentoneum there will be pam 
pam will be at the point of pressure Pathologic conditions whic 
do not reach the panetal pentoneum may run a painless course 
Direct trauma to visceral pentoneum as by crushing cutnng 
or burning does not cause the reaction of pam If this sm 
peritoneum is placed under tension or stretched severe pai 
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respiraton functions arc influenced Pcntoncal trauma and in 
flammation ma\ thus be associated with man) features of shock 

SOURCES OF PERITONEAL FOREIGN BODIES 

A consideration of foreign bodies m the pentoneum m the 
broader sense in\ ol\ es a stud\ of almost all pentonea! pathology 
Not onl) must our consideration include foreign bodies such 
as sponges left unmtcntionalK m the abdomen at operanon but 
all of the matenals such as blood and bile pre\ louslv mentioned 
Suture matenal iodoform the sulfi drugs and other therapeutic 
materials whether used to combat infection to dcstrov^ diseased 
tissue to pre\ ent the formation of adhesions or to combat shock 
and impro\e circulation all ma\ at times be considered as 
foreign bodies in the peritoneum because it is not their regular 
habitat E\ en bacteria in the pentoneum are foreign bodies All 
of them will ha\e some influence on the two pnme powers of 
the pentoneum absorption and emdatton 
An imtation or a secondars pentonms ma\ onginate from 
m]ucy b> or inflammation associated with foreign bodies Per 
foration rupture leakage and infeaion ma\ follow 

Appendtx 

A. foreign bod\ in the appenduc is the outstanding example 
In ni> expenence the fecal concretion or other fecal element m 
the appendix has caused far more senous results w hen it breaks 
through into the pentoneum than all other foreign bodies com 
bmed from w hates er source Other matenals which might be 
thought of as more foreign than a fecabth ma\ be occasionally 
responsible In m\ senes tw o cases of acute obstrucni e appen- 
dicitis one of them wath perforation followed within se\ent\ 
two hours of the ingestion of banum meals Some other cases 
exemplifv how the foreign bodv max penetrate the appendiceal 
wall and produce a local or diffuse pentomns A sharp piece of 
calcium carbonate in the case of a \oung girl a fish bone in the 
case of a bov of fourteen a piece of probable chicken bone m 
t e case of a bo) of eight are examples A man of fifn -fix e \ ears 
warn spreading pentonms m which txxo small masses identified 
^ nstles from a toothbrush w ere lx mg at the base of the per- 

appendix IS another The case of a x oung farmer in 
w ich a stiff pigs hair or bristle was seen penetratmg through 
t e appendiceal wall which otherwTse showed no change except 
ct the local pentonms present was interesnng This man later 
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gave a history of having done his own pork butchenng and cat 
mg freely of the sausage These patients all recot ered 

Biliary Tract 

Traumatic rupture or perforation and infection m the gall 
bladder and ducts may lead to escape of stones or bile which 
become foreign bodies m the pentoneal cavitt An unusual case 
now first reported was that of a woman of fifty jears who 
entered the hospital with a history of supposed sciere gallstone 
attacks for two days but these attacls were associated with 
unusual shock and near collapse \t operation the abdomen was 
found filled with blood from a laceration of the evsne artet) 
by a sharp edged stone With other stones this one had perfo 
rated through the ampulla of the gallbladder In spite of tratis 
fusions and other measures the paiicnt did not survive 

Miscellaneous Sources 

Other conditions producing pentoneal irritation or infection 
and m which foreign bodies might be considered to be at least 
m part responsible may be listed as follows 

1 Stomach and duodenum Ulcer with trauma and perforation 
carcinoma chemicals acting as cau tics foreign bodies 

2 Intestines Perforation from i\ phoid tuberculosis carcinoma 
diverticulitis and foreign bodies 

3 Pancreas Hemorrhagic and necrotic inflammation The areas 
of fat necrosis themselves virtually become foreign bodies in the 
peritoneum 

4 Liver Abscess or hydatid cv si which may rupture 

5 Pelvic organs A ide from pelvic infections ectopic preg 
nancy cysts ot various types including dermoids and the trauma 
incident to labor there are a considerable number of reports of 
instances m which a foreign body has entered the peritoneum in 
attempted abortions 

6 Infections and abscesses mav break into the peritoneum from 
adjacent structures eg penncphntic abscess abdominal wall 
abscess 

7 Traumatic perforations from outside as in gunshot and stan 
wounds perforations by probes sounds bougies and other surgical 
instruments used m diagnosis and treatment 

FOREl&N BODIES LEFT IN THE ABDOMEN AT OPERATION 

The subject of foreign bodies left unintentionally m the abdo 
men deserves special consideration It is an important subject 
from the standpoint of the pntitnt the surgeon the surgica 
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nurses and the hospital m which the patient is confined Others 
who may enter into the picture arc the relatives of the patient 
the insurance companies the legal profession and the courts 
It IS an intangible hazard in surgery which has been present 
from the beginning of abdominal operations and one that is 
likely to remain with us As Schachner states in an admirable 
repon on this subject, It is a surgical a\iom that so long as 
surgery continues as an art just so long w ill foreign substances 
continue to be unintentionally left in the abdominal cav ity 
The frequency of this senous and regrettable accident is such 
as to challenge the attention of all surgeons One may surmise 
from the comparatively small number of papers and discussions 
on this subject that it is intentionally ignored May this attitude 
be prompted by the rather unpleasant aspects of the subject 
or does it result from a trace of the ‘ superiority complex a 
conviction that this accident can only happen to the other 
fellow and nev er to me^ How astonished and interested does 
such a surgeon become w hen it does happen^ 

Our profession does not have the reputaaon of seeking to 
avoid issues It has been characteristic of our treatment of scien- 
tific problems that wc have tned to find the true solution with 
all Its derivatives and attributes The complexity of the issues 
involved in a case of foreign bodv^ left m ^e abdominal cavity 
unintentionally may leave one figuratively gasping for breath 
What solution of the problem is ethical and just to the patient 
and all others concerned and violates no principles of right 
and wrong5 There are so many aspects to the problem that a 
lust solution at times seems impossible 

Reported Cases 


Schachner by means of correspondence with a large number 
of the most prominent surgeons of his period (1901) secured 
their reactions on the foreign bodv problem and states Cor 
tespondence as a whole represented a display of courage and 
rankness that was indeed refreshing This degree of frankness 

reported to him 

bad left one or more foreign bodies m the abdomen 
1 he earliest comprehensiv e discussion and rev lew of this sub 
lect was by Neugebauer in 1900 Although abdominal surgery 
'' as then in the adolescent stage of its grow th his investigations 
rh are still up to date and useful and have been 

e loundation of subsequent reports by other vvnters Schach 
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ner Crossen Keefe White Grcenhill and others have in turfl 
added to the list of reported cases and offered instructive com 
ments and suggestions Crossen continued his interest m the 
problem and m 1940 brought together in one comprehcnsi\e 
\ olume most of the reports of cases found in medical literature 
with a Mell organi7cd discussion of the entire problem He re 
ports 307 cases m which a sponge or sponges was left m the 
abdomen ninety file of forceps and twenty six of other insrru 
ments and miscellaneous arucles Among the latter was a dii 
mond ring in one case and a pair of spectacles m another fhis 
latter patient had been operated upon three umes first m Amer 
ica then in German) and finally m France The spectacles were 
found in the abdomen by the French surgeon and the German 
surgeon w as sued for damages 

Why Other Cases Are Not Reported 

These 408 cases in Crossen s compilation of course represent 
only a small percentage of the actual instances in which a foreign 
body has been left m the abdomen What arc the factors in the 
recognued cases that cause them to be unreported’ Wc nught 
outline these as follow s 

1 The facts of the case arc withheld for the protection of 
the surgeon himself or some other surgeon who had operated 
previously or for the protection of assistants nurses and hos 
pitals It mav sometimes be true also that the withholding of 
such facts IS to the benefit of the patient himself The know Icd<^ 
of the condition mas gi\ e nsc to neuroses of \ anous t> pes w hich 
even a judgment in a court of law will not relieve Again when 
the condition is know n to the patient or his relatives and they 
seek redress as GreenhiU remarks The large majont) of mal 
practice suits for foreign bodies never reach the courts because 
for obv lous reasons the> arc settled out of court Whether they 
are settled in court or out very few will be recorded in the 
medical literature 

2 Many cases occur in which the facts arc not withheld or 
misstated but because of the relative unimportance or minor 
effects of the foreign body the cases are not reported in the 
literature 

3 A considerable percentage of cases first recognized at au 
rops> are nev er reported The element of protection may enter 
here but on the other hand in some cases the presence o a 
foreign body may have had no bearing on the cause of death 
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The number of unrecogni7cd ciscs js of course entirely prob 
lematical The increased percentage of autopsies performed in 
modem hospitals naturally reduces the number of these unrec 
ognized cases At the same time there arc undoiibtcdh inan\ 
others Mho may harbor a foreign body for ^c^rs Mith or Mith 
our symptoms but m Mhom it Mill ne\cr be discovered 

The Attitude of the Public 

The attitude of the public on the finding of foreign bodies 
in the peritoneum must be considered A surgeon mav mal c a 
mistake m judgment or m teclinic in operating upon a ease This 
may become known to the patient or his fnends and be the 
cause of cnticism However they arc most hi ely to stop there 
ind the mistake which mayr be a matter of difference of opinion 
'vill be forgiven or ovcrioolcd Not so if the mistal c is the 
leaving of a foreign body m the abdominal cav ity This concrete 
evidence of possible carelessness is at once considered inexcus 
able and begets a spmt of belligerence and noncoopcration at 
Its very worst Even chough the object may have been harmless 
the patient is out to gee the doctor* 

The accomplishments of surgery great as they arc may be 
laitv It may be embarrassing to the surgeon 
5, ^ superman who can accomplish the impossible 

K ? recognized and the difficulties and respon 

SI limes of a conscientious surgeon not fully appreciated A 
pigeon may occupy a very exalted position m the mind of a 
ay man until a lost foreign body is found His descent then 
ecomes rapid and abrupt The attendant publicity is likewise 
^ h^i^ful to his rcpiitauon wnth the general public 
nen a patient places himself m the hands of a surgeon for 
operanon it is implied that the surgeon will do his best m the 
implied that the patient will accept certain 
cannot nghtfullv be transferred to the operator In 
th ^be surgeon cannot be held responsible for ev erv 

mg that may happen In spite of science and progress there are 
me nsks that cannot be entirelv eliminated 

'^y Foreign Bodies Are Left tn the Abdomen 
bnd^ Po^ible excuses may a surgeon have for leaving foreign 
I or ^ abdomen^ His job is to perform the operation and 
lous factors may influence his conduct 
^^st It may be an emergency operation 
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He cannot accurately foresee whit he a\i!l find or what he 
will do about it 

He IS tr> ing to sav e a life and is concentraang all of his pow en 
on that 

His emironmcnt maj not be ideal operating room equipment 
lighting instruments assistance nurses anesthesia may be de 
ficient in some particulars 

Difficulties of the operation with hemorrhage perforanons 
pus or other fluids ma\ demand hts complete attention 

He IS not properly eqtiipped to count sponj,es instruments 
and so forth while the operating nurse is 

We ha\e all been impressed mans times by thi ease avith 
which a foreign body such as a sponge mav disappear from 
\iew durin^ an operation This mav be due to the manioulanon 
of the surgeon s hands intestinal pensnisis the straining and 
ngidit\ of abdominal muscles possibly associated w ith v ominng 
and the intricate arrangement of pod ets in the peritoneal 
topography 

The carelessness of the surgeon m placing sponges and remov 
ing them and m using sponges and instruments that are too small 
IS not an excuse but mav be a fact 

Cljnieal and Pathologic Picture 

In Crossens 307 case reports of lost sponges approximateh 
one fourth of the patients died What better proof may be 
offered of the serious nature of this accident^ 

The effect of a foreign body upon the peritoneum will dc 
pend upon several factors (I) Its sue Naturally a large sponge 
or a long instrument produces more pressure (2) Its character 
It IS irregularK shaped or arc there sharp points m its contour’ 

(3) Its density A soft sponge does not produce much pressure 

(4) Its Jocanon (5) Its stenlitv or lack of ir This is a most 

important factor (6) The individual tolerance Like forei'm 
bodies do not alwaas produce like results Some patients mt 
foreign body peritonitis recover while others wath the same 
type of infection do not (7) The individual behavior Acmin 
increases the hazard rest diminishes it , 

It is conceivable that a sterile foreign body may be so locate 
in the pentoneal catita as to cause no symptoms Even tnw 
however will be associated with a degree of aseptic irntation 
of the adjacent peritoneum with subsequent plastic exudaoo 
adhesion formauon and encapsulation 
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Acme bictcrml infection will inclutlc tlic preceding changes 
and probabl\ result in the formation of an abscess or a spreading 
pentonicis 

A third process is that of extrusion of the foreign bod> along 
the line of least resistance This max not be possible but if the 
foreign bodx is pressing against hollow xisccra such as the intes 
tine or bladder through the combined action of the inflamma 
non the abscess the circulator) disturbances and the ulceration 
the foreign bod) max be extruded mco the intestine and later 
passed b) rectum This occurrence is reported man) times in 
medical hteraturc Instead of passing m toto it may lodge as 
an obstruction xxhich xxill require an operation to relieve it In 
stead of entering a hollow organ or causing an obstruction it 
may be extruded through to the body surface 
TTic same pathologic processes enter into the picture when a 
sinus or fistula is formed As long as the foreign body remains 
the fistula will likely remain also A great xanety of pathologic 
and clinical conditions nia\ result The kind of lesion associated 
xxith a sponge may suggest its location 
Crossen in the analysis of his eases classifies them as to the 
period elapsing benx een the time the sponge was left in the abdo 
men and xvhen it was found The length of this period greatly 
influences the pathologic and dimcal picture 
When a sponge is in the abdominal cavity less than a week 
It IS unlikely to produce senous sy mptoms Ex cn if found at au 
tops) It IS probably not responsible for death If inflammation 
IS present it is probably not caused by the sponge although 
the sponge may be an element in its spread and sex enty 
When the time interval is extended to a month the foreign 
body becomes increasingly important m the persistence of the 
inflammation A wound which should have healed may suppu 
rate and some pressure symptoms be manifest Death during 
this period may be due to the original disease or postoperative 
complications or to the persistent infection The sponge still may 
be of minor importance 

With a greater interval of time the sponge becomes progres 
sively more important as a cause of symptoms By this time 
the effects of the disease for which the operation was performed 
should have mostly disappeared The acute inflammation has 
become chrome The sponge produces the persistent discharging 
sinus or fistula or it may have become completely walled off 
even have tned to enter the bowel and eliminate itself There 
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may be signs and symptoms of deep residual infection but the 
mechanical effects of the long continued pressure and arcula 
tory disturbances are indicated by bo^\el obstruction and other 
intestinal sy mptoms The pressure may obstruct a ureter as m 
the author s case to be desenbed These are the cases which 
present a picture indicating ad\ isability of a secondary opennon. 

In a few instances the sponge may become so encapsulated 
in a so called silent area as to produce no sy mptoms and it is 
onU disco\ered incidennUy at an operation for another com 
pi lint or at autopsy 

The sponge long present m the peritoneum becomes enclosed 
m a pseudomembrane which ma\ be easily mistaken for a wall 
of a c\st The sponge itself may be little changed although 
permeated with exudatue and granular material It does not 
become calcified unless it is in contact with the inside of the 
intestine or bladder In some instances there is evidence of dis 
integration and partial absorption of the sponge 
Foreign bodies other than sponges produce a comparable dm 
ical and pathologic picture The mortality rate m forceps cases 
IS greater than that of sponges The pressure symptoms nu\ 
come earlier and be more severe with perforation more fre 
quent Lxtrusion through the bowel is less likely but when Jt 
occurs a second perforation may be caused by the sharp foreign 
bodv w ithm the intestine Lncapsulation is less likely Secondarv 
operations for their removal arc likely to be more dangerous 
Needles both brol en and intact mav be foreign bodies in the 
abdominal cavitv probablv much more often than reported 
Thev do not cause as much trouble as larger articles although 
resulting perforation of viscera or vessels mav^ be calamitous. 
Thev are more easily encapsulated and extruded 
Lost dnms are not uncommon Thev produce the same pic 
ture as other foreign bodies 

Diagnosis 

It IS evident that m ncarh every case the sooner the foreign 
bodv is remov ed the better This mv olv es as early a diagnosis 
as possible The routine count of all used sponges both before 
and after closing the abdominal wound should immediatch 
serve notice jf one is missing The count of instruments is not 
as consistently done in many operating rooms 
The occurrence of unusual and unaccountable pJin follovvm"' 
^ laparotomy may first cause suspicion of a foreign body Otncf 
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unexpected abdomitnl symptoms or findings mi> do lilc\vjsc 
and indicate need of a more thorough cximimtion, both general 
and special 

The earl) inflammatorv reaction is not likely to be significant 
because it is probabK not due to the foreign body alone Later 
the findings may be those of a local peritonitis M ith tenderness 
and tumefaction 

The persisting sinus or pstula will arouse suspicion and the 
longer it persists the more cause it is for suspicion Probing 
the sinus may show something of its course and length and if 
the foreign body is an instrument the metal clicl on contact may 
be diagnostic Probing is sometimes a dangerous w ay of gaming 
information howe\cr 

A mass may be felt that is not completely inflammatory in 
character It is more doughy and less tender Careful abdominal 
rectal and \agmal examination may indicate its relations It is 
111 ely to be mistaken for a neoplasm 
In a large percentage of the cases there will be symptoms and 
signs of some degree of mtesuml obstruction Other causes of 
obstruction related to the pnmar\ pathologic condition for 
example a suppurative appendicitis must be considered If the 
foreign bods is the mam factor the obstructive symptoms tend 
to become worse The opposite may be true m the case of the 
appendicitis 

Persistent bladder syiuptomsxwxhzhsznL^oi mv other known 
cause may suggest a foreign body and cystoscopic examination 
niav be indicated 

The r ray is of great importance in making a diagnosis It 
uiav be useful from the first suspicion of a foreign body If this 
happens to be an instrument or other material which casts a 
shadow the diagnosis including locanon of the foreign body 
iiili be established Most sponges unless they contain opaque 
material will not be recognized This does not rule out the use 
ol the X ray however in finding obstructions and pathologic 
changes in the pelvis and bladder By using contrast media some 
av N sinus and fistula cases may be solved 

'' hen all diagnostic methods have failed the symptoms per 
sist and the suspicion of a foreign body is still present cxplora 
tory operation may be advisable 
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Treatment 

The treatment of foreign bod) cases is recorded in the four 
words removal of foreign body The proper time for this 
procedure and the treatment of complications depends upon the 
given case Surgical judgment must here decide after a consid 
eranon of all the factors concerned If the foreign bodj is missed 
w lule the patient is still on the operanng table that is the time 
for Its removal even though the incision has been closed An 
exception would occur when the patients condition docs not 
jusuf) further operation at that time It will then be deferred 
until the condition does justify it 
Prevenhon 

The ideal operaung room in a modern hospital must maintain 
certain standards Those standards are based upon sjstem sim 
plicitv efficient training of all personnel cooperation proper 
materials and constant w atchfulness When a foreign bod) has 
been left in an abdomen unmtcniionallv there has been a brcal^ 
somewhere m this line of necessary elements It may be at times 
difficult to place the blame but it is there just the same The 
accident should never occur 

Many factors hav e contnbuted tow ard the increased efficienci 
of modem operating rooms and surgery itself Among these are 
improv ed lighting facilities better anesthesia w ell cared for and 
more practical instruments and the carefull) selected and better 
trained nurses and assistants All of these have contnbuted to- 
ward simplifying the surgeons task and no doubt ha\e caused 
3 considerable rclatn c decrease m the percentage of cases in 
which this accident occurs No amount of training hoveier 
w ill make a superman the opinion of the public to the contrary 
and the accident w ill probably continue to occur As Schachner 
says m his article the more closely one is associated with 
surgery the easier it is to understand the occurrence of these 
accidents and v ice \ ersa We can how ev er use e\ ery possible 
means to guard against them 
Suggested Safeguards 

Among the more practical and specific suggestions for im 
provement may be listed the following 

1 An inflexible preoperativc and postoperame accounting 
of all materials used Various systems has e been dts ise 
to insure the accuracy of these counts 



FOREirV BODIES IN THE PERnONEUM 125 

Impro\ emcnts in technic as the use of longer mstninients 
of larger sponges and insistence that there shall be no 
loose or unthreaded needles on tlic table or in the 
\\ ound 

3 The use of a continuous sponge as dc\iscd ind reeoni 

mended b\ Crossen The sponge is placed m a pocket 
in the operating sheet to which it is fixed at one end 
Crossen combines the use of this sponge wath the use of 
rubher sheeung He states The continuous gauze strip 
takes care of ordmar^ sponging throughout the pcrito 
neal cat itt and the nibbcr sheeting takes care of the 
packing to keep intestinal coils our of the immediate 
operating field and to form a protcctne cotenng oter 
them with a portion of the large piece of sheeting 
alwa>s outside the ca\it\ This method seems to the 
writer the nearest foolproof of ant method tet 
de\ ised 

4 The w eating of pemnnent ndiopaquc fibers into the 

gauze tt hich is to be used for sponges as recommended 
b\ Lettison He remarks Fundamentally the safeness 
of a ‘lost surgical sponge must exist in tlic case and 
manner of its redemption and the facihtt with which 
It can be recognized localized and rcadilt retrict ed 
a The use of some kind of metal firmlt attached to all 
sponges or matenals used in w ailing off and mopping 
up procedures 

6 Increased and more efficient use of the x rav in all sus 

pected cases Its use before and after injecting radio 
paque matenal into sinuses and fistulas 

7 The use of s> stematic suction in sinuses in both diagnosis 

and treatment 

8 The use of an endoscopic tube m exploring wide sinuses 

9 C)rStoscopic examinations and ureteral catheterizations as 

in the author s case to be desenbed 

10 The less extensive use of abdominal drains When thev 

are used and removed m installments the absolute 
necessity for anchoring and accounting for all unre 
mov ed portions must be rccogmzed 

1 1 Proctoscopic examinations and in obstructiv e cases the use 

of some decompression device like the Miller Abbott 
tube 
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12 Improvements in surgical technic not included m the 
above Tor example better abdomiml exposure ini 
prov ed hemostasis and remov al of blood and pus to 
avoid obscunng the opcnnvc field with consequent 
simplification of the whole opcntivc procedure and 
diminished need of so inmv sponces and instruments 

The Surgeon s biabilify 

The greatest element in the prevention of this disaster is the 
active unfaltering interest in the subject and the constant reco<' 
nition of Its possibilities on the part of the attending surgeon To 
arouse such interest is the purpose of this paper The surgeons 
habilitv mav be of two kinds He is of course accountable for 
the conduct of the operation He also frequently has the respon 
sibihty m varying degree for his environment in the operating 
room His is the dominant authontv Insofar as this authont) 
extends to the selection of equipment and personnel and toper 
fecting an efficient organiranon |ust so far must he accept some 
of the responsibilitv for the mistal cs of that organization This 
may even include a lost foreign body m the penroneum 

Case Report 

A woman aged thirty years was referred to m\ service at Mere' 
Hospital m February 19)7 She gave a history of having been 
operated upon elsewhere for a tubo ovarian lesion eleven months 
previously bv an excellent surgeon Her convalescence in the 
hospital following this laparotomy was fairly uneventful and the 
wound healed by first intention After returning to her home how 
ever she began to have urmarv symptoms with pain m the lelt 
lower quadrant There was irregular frequency and burnm*^ and 
occasionally signs of obstruction Fhc condition became progres 
sivelv worse and she finally consulted a urologist A gerteral uro- 
logic check up vy as done The findings w ere those of an acute 
recurrent p\ elitis of the colon bacillus ty pe There w as an obstruc 
tion to the left ureter about J inches from the bladder The obstruc 
tion was extrinsic m nature was not complete but intermittent an 
the ureter above the point of obstruction was dilated A f 
size of an orange could be palpated to the left of the uterus It ^ 
the feel of n broad ligament cyst and was so diagnosed She entere 
the hospital for operation for this condition 

Just preliminary to operation the urologist suggested 
ureteral catheter be passed into the left ureter as a guide to 
left there during operation because of the apparent close relano 
ship of ureter and the cyst wall This was done and proved to 
useful procedure 
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At operation a rumor mass the size of a large orange was found 
deeph embedded m the left pehns Some adhesions to the mass w ere 
found which included a loop of small intestine but the mass was 
dissected free and removed without great difficulcv It seemed to 
hare a fairlv well defined wall of tissue and the true nature was 
onl\ showTi when upon cutting through this wall a fairU well 
preserved sponge was found to compose the most of the mass The 
patient made an excellent rccovcrv and all unnarv irritation dis 
appeared 

CONCLUSIONS 

Foreign bodies in the peritoneum arc responsible for most of 
the lesions of this organ These ma\ originate within the bodv 
or be transferred from without. The anatomic, ph\sioIogic and 
pathologic chamctcnstics of the pentoneum largeK gov em the 
effects 

The number of cases in which a foreign bod) is left unintcn 
Qonallv in the pentoneum at operations is much greater than 
medical literature indicates It is too vital a problem to be 
Jgnored Regardless of extenuaong circumstances some one is 
responsible Rightlv or wTonglv the surgeon is usuallv so 
considered 

In making a diagnosis in paaents who have had previous 
abdominal operations the possibilitv of a lost foreign bodv 
should be kept in mind 
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Acute appendicitis is snll a frequent cause of death but death 
IS nrc ^\hcn the appendix is removed before perfonnon has 
occurred The recent improvement m the o\ cr ill mortality rate 
of acute appendicitis has been made largely b> securing removal 
of the acutely inflamed appendrv before perforation has taken 
place Careful ittention to proper therapy m the cases in which 
the ippcndut has perforated his also lessened the mortality rate 
in this group 

The well known tendency of appendicitis to occur in child 
hood and y oung idutc life should not mike its presence in the 
other age groups any less carefully sought for It occurs from 
infancy to adv anced old age In infants and \ cry y oung children 
the diagnosis is difHcult but it should always be kept m mind 
as a possibility particularly m a child who shows evidence of 
abdominal pain vomiting and slight fever In these > oung chil 
dren there is a tendency for early perforation In the patients 
of advanced age the clinical picture may be more complicated 
but the history is usually obtainable Here the greatest difficult) 
lies in the patient who himself has misinterpreted the earl) 
symptoms and often amves for care late m the course of the 
disease 


ETIOLOGY 

The bactenal flora of the appendix is a very mixed one 
Altcmeier has emphasi7ed that the effect of perforation is not 
the spread of a single organism but the spread of pus in whic 
many organisms ace present in a medium of foreign insolul) e 
fecal debns Two or more of these orgamsms often show marke 
tendency to s> mbiosis Pure cultures of such organisms as liaci 
lus coll streptococci B pyocyaneus B all aligenes and v arious 
clostridia injected into expenmental animals failed to produce 
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umfoimly fatal infecnons AIi\ed cultures produced a much 
higher mortality rate than the combined rate of death caused 
by the injection of the pure culture of organisms pre\iously 
isolated from appendiceal contamination Altcmeicr has also 
emphasized the importance of anaerobic micro organisms and in 
particular the symbiotic growth which is prone to occur be 
tween anaerobic and aerobic oiganisms The necrotizing effect 
of these orgamsms is of unusual clinical interest w hen the ab 
dominal w all becomes infected The tendency of the anaerobic 
orgamsms particuhrly the cob group to produce gas should 
be mentioned The clinical implications of these bactcnal fac 
tors are of especial importance in determining proper thenp\ 
m cases of acute appendicitis with perforation 

CLINICOPATHOLOGIC FINDINGS 
An attempt should always be made to evaluate the course of 
events m acute appendicitis In this way an impression ma> be 
reached as to the stage to which the disease has progressed This 
IS accomplished b) correlating the patients history with the 
physical examination and the laboratory findings Duration of 
s>mptoms while important, should ne\er be given first place in 
deciding the stage of the patient s illness for the therap> to be 
instituted Correct interpretation of symptoms and findings to 
gether should lead to an accurate estimate of the stage ro which 
the disease has progressed This will often decide whether or 
not an operation is in order In this wav a necessary operation 
will not be neglected and an unnecessan or harmful operation 
can be a\ oided 

Early Appendicitis 

The earliest know n pathological change occurring in appen 
dicitis appears to be an mflcn/miatory reaction about an accumu 
lation of inspissated fecal material in the depths of an appen 
diceal gland (Aschoff) Usually only one or a few neighboring 
glands are invohed This inflammation in\ading the wall of the 
appendix irntates the musculans mucosa and the muscularis 
proper At this time the earliest symptom of appendicitis ap 
pears i e pain, which is referred usually to the penumbilical 
region This pain may extend from one side of the abdomen 
to the other and it is similar to the colicky pain characteristic of 
oyperactiv ity of the ileum It ts not momentary and not fleeting 

t resembles the colic of enteritis or that associated with early 
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mild intestinal obstruction Earl> m the disease a patient may 
doze off to sleep betueen painful attacks During the pam the 
patient is unable to obtain relief b> changing position and the 
pain is not exaggerated b> change of position The pain is rarely 
sev ere enough to require sedation 
In childhood occasionally an acute upper rLSpiratory infec 
non seems to be assoented uith the development of appen 
dicitis (Brennemann Ladd) In such cises prodromal symp 
toms of malaise and nuld fever may precede the onset of symp 
toms directly referable to the diseased appendix 
As the accumulation of pus in the wall of the appendix in 
creases the intensity of the pain is hi evvise liable to increase 
The cramphke pam becomes stronger and more frequent It is 
prone to be associated with symptoms of gastro intestinal irn 
ration particularh anorexia nausea and vomiting Character 
isncally the vomiting is hi ely to occur but a few times Profuse 
vomiting with cramps tends to lead to a diagnosis of some 
lesion other than appendicitis Occasionally a dicirrbei will ac 
company the early signs of appendicitis especially in children 
It occure characteristically after the onset of pain whereas in 
gastro enteritis the diarrhea is likely to be the initial symptom 
follow ed bv abdominal pain When the gastro enteritis is sev ere 
the prostration of rhe patient may be marked 
Sy stemic sv mptoms of this v erv early appendicitis are lacking 
ir very slight A mid fexer (99 F ) and a leukocytosis about 
he upper limits of normal are expected At this stage it is still 
mpossible to diagnose acute appendicitis although such a dia 
losis may be strongly suspected if the symptoms have occurred 
n characteristic order and seventy A history of previous at 
acks which is frequently obtainable often helps point the wa) 
'\cute appendicitis may also be caused by occlusion of the 
umen of the appendix by a fecalith (Wangensteen) Its clinical 
:ourse IS hi exvise charactenzed bv s> mptoms discussed m the 
preceding paragraph In such cases there is likely to be muc 
more colicky pain because there is obstruction to the appen 
diceal lumen w hich becomes rapidL filled w ith an exudate o 
a purulent nature The leukocyte count and fever are apt to 
be higher than m the group m which the abscess in the wa 
of the appendix is the local pathologic change 

It IS true that at this stage the symptoms, are relatively milder 
than might be expected from a disease which portends sue 
serious complications The pain is usually nor severe enoug 
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to keep the patient from sleeping fitfuU) the temperature and 
leukoc>tosis are inchned to be at the upper limit of normal 
the associated gastro intestinal s> mptoms are not in themseU es 
enough to cause an> great alarm 

At this point m the course of the disease, spontaneous cure 
IS possible The abscess in the appendiceal ^\all ma> dram into 
the appendiceal lumen, the fecalith ma> be extruded and allow 
the accumulated purulent matenal to dram into the proximal 
appendiceal or cecal lumen Such an e\ent results m relief of 
s> mptoms Such attacks ma> pass unrecognized or the> ma> 
terminate rapidl> without a posm\e diagnosis of appendicitis 
being made 

Ike Stage of LocaliMtion 

The de\eIopment of so called localizing signs occurs when 
the inflammatory process within the appendix extends near 
enough to the serosa of the appendtx to produce a deposition of 
nbnn on the peritoneal coat of the appendtx \\ hen this stage is 
rwched there is a \er> important change in the clinical picture 
The pirn is no longer generalized It becomes localized to the 
region of the appendux This is usually m the nght low er quad 
rant but may be anvw here m the peritoneal ca\ ity depending 
on the stage of rotation of the cecum and the length of the 
^ppenchx In addition the colicky pain characteristic of mtes- 
tinal hy permonlity is now replaced by the pam of localized 
pentomos The cohekv pain disappears since the localized 
pentomus induces cessation of peristaltic contractions the pain 
IS now constant and is aggrav ated by change of position 

At this stage the phy sical findings so w ell known as charac- 
tensne of acute appendicitis appear Point tenderness localized 
to the area of the appendix following or immediately accom 
panymg rebotmd tenderness referred to the appendrx can be 
elicited Muscidcrr rigidity may now become demonstrable The 
amount of muscular ngidity is a \anable finding and may be 
absent 

^Mien the appendix lies retrocecaily (which is a common 
position) bizarre ph\sical findings are frequent There is a 
tendency for the local findings to be placed far laterally e\ en 
rato the lumbar region the appendex is entirely retrocecal 

2na extrapentoneal there may be no demonstrable signs of per- 
itonitis e\en though perforation may ha\e taken place This is 

ecause there is no peritoneum mvoU ed Here the local tender- 
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ness particular!) m the lumbar region ma> be the onI> findin 
When the appendix lies over the ureter there may be associated 
s>mptoms referred to the urogemtal tract When the appendix 
IS deep tn the pelvis tenderness may be detected particular!) on 
rectal or vaginal examination Reflex cutaneous hyperesthesia 
may be an accompanying sign It ma) mislead in the diagnosis 
because of its intensity When present it must be differentiated 
from herpes zoster 

rreiti/KVt —The appendix should be removed before the 
anatomical integrity of the serosa is interrupted The mortaht) 
rate is marl edly elev ated after the contamination of the sur 
rounding structures b) contact with the material in the abscess 
or lumen of the appendix Cath-irsts and delay tn seeking vied 
teal help are t<io coimnon factors •which tend to allow the ap 
pendiceal lesion to spread Until the serosa is broken appendec 
tom) IS the treatment of choice m acute appendicitis Dela) is 
advisable onl> in severcl) dehydrated patients or where the 
general condition of the patient may be improved by an hour 
or so of parenteral therap) This dela) should not be more than 
a few hours 

The recent!) suggested use of sulfanilamide or related drup 
pre operatively should be noted The aim is to secure a satura 
non of the body with the sulfonamide by the time of surgical 
attacl This should prove advantageous m minimizing the effect 
of operating in an mflanted field but nnist not be taken as an 
excuse for delay in removing an appendix which should be 

taken out However an intravenously admimstered sulfonamide 

may wisely be given dunng the dela) which is often necessai) 
betw een decision to operate and a\ ailabiht) of operaung room 
facilities 

The Stage of Perforation 

The deposition of fibno on the serosa of the appendix inmates 
a senes of changes Occasionally little or no reaction occurs 
The appendiceal lesion advanang perforates and the purulent 
contents of the abscess cavity are poured into the pentoneal 
cavity This is particularly prone to occur in children and in 
adults in whom the progress of the disease is rapid It is obvious!) 
a senous matter The imminence of acute diffuse pentomns is 
apparent These patients rapidly develop the classical 
s)mptoms of acute generalized suppurative peritonitis du 
transient s) mptomatic rebef at the moment of abscess perlora 
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tion In these cases ^\^th a constant leal from the opening in 
the appendix, appendectomy is the only logical treatment to 
prevent continued contamination 
It IS not always eas> to decide whether or not a free perfora 
non has occurred The difficulty in excluding free perforanon 
with continued leak influences surgeons to recommend appen 
dectomy in cases with early pentonitis They fear the certain 
unfavorable outcome if the leakage from the open appendix 
IS allowed to continue When the generalized peritonitis is w ell 
established, there is a question as to whether an attempt should 
be made to remov e the appendix The feeling that unrecognized 
factors of defense may be destroyed m so doing has influenced 


opinion in favor of nonoperativc treatment in these advanced 
cases The poor results of appendectomy and drainage m these 
cases have further strengthened opinion in favor of noninter 
vendon m far advanced peritonitis 
It IS fortunate that the free perforation of an acute appen 
dicitis into the pentoneal cavity is not the usual course of ev ents 
The deposit of fibrin on the appendiceal serosa is followed in 
a varying length of time b> agglutination of the involved stnic 
tures surrounding the appendix— the viscera the omentum and 
the abdominal panetes This results m a w ailing off of the dis 
eased organ After this has occurred when the abscess in the wall 
of the appendix perforates the escaping purulent material in 
stead of being free in the pentoneal cavity is surrounded bv 
agglutinated abdominal viscera Clinically the moment of per 
foradon which is often dramatic in the case of the free-lying 
appendix is hkely to be less so in the present circumstances 
^Vhereas m the perforation of a free lying appendix there may 
be sudden rehef of pain and perhaps a chill or sudden elev ation 
of pulse rate in the presence of a phlegmon there may be only 
a gradual increase in local symptoms without any sudden sign 
'vhich might suggest perforation This may be so undramatic as 
to pass unrecognized even by a patient who is vv ell informed and 
anticipating the event 


FOCAL SEQUELAE OF ACUTE APPENDICITIS 
Periappendiceal Phleg mon 

Where localizadon prevented free perforation the expected 
f^nex muscular ngidity may be exaggerated over the appendix 
j I'e that of the opposite side of the abdomen may show much 
ess ngidity This is particularly likely because as the viscera 
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agglutinate about the inflamed appendix the infecnon is m effect 
excluded from the rest of the peritoneil C3\!t> When large 
enough the agglutinatedmass of abdominal viscera may be pal 
pated through the abdominal wall Occasionally this mass is pal 
pable only when the patient is asleep Palpation should always 
be carefully done before operative infcAcntion because the 
miss evidences satisfactory exclusion of the appendix from th 
peritoneal cavity by the bodily defenses The presence of a 
mass usually contraindicates immediate opcntive intervention 
unless It has been present for manv days without any evidence 
of regression 

Such a mass of marred mrra ohdomsna^ viscera about an in 
flamed appendix is commonly referred to as an appendiceal 
abscess This is a misnomer because there is usually very little 
pus bur a large amount of inflamed tissue present It is an area 
of cellulitis a phlegmon in which the pus is scanrv and much 
less important than the w iU of inflamed tissue vv Inch encloses it 
This periappendiceal phlegnion is an unusually treacherous 
lesion not only because its walls are made up of inflamed viscera 
bur because it is located m the puitoncal cavity Here jn;u 
diCJous interference with us tendency to heal spontaneously 
may result in connmination of the peritoneal cavity and lead 
to a generalized penconitis Surgical intervention in particular 
may produce such a result 

Treatiwnt —The phlegmon should be treated as any cellu 
litis would be treated le by rest heat and chemotherapv This 
IS the essence of the Ocbsncr treatment Rest is obtained by 
strict bed rest in I onlers poyiaon to discourage iccumularions 
of infectious material about the diaphragm Abstinence from 
oral intake with continuous gastnc decompression in the pres 
ence of any tendency toward distention or vomiting is accom 
panied by mtravenous fluid administration Morphine sulfate 
should be given in amounts necessary to promote rest and 
comfort Heat is giyen if it does nor aggravate the patients 
symptoms When patients obtain relief from the use of an ice 

bag this IS sJJou ed Its use is probably associated with slowing 
of peristalsis and less local edema and tension of the inflame 
tissue There may also be some slowing of metabolism of the 
inflamed tissues nnd their invaders 

Chemotherapy is of paramount importance Sodium 
azine should be given intravenously in doses high enoug 
secure a blood level of between 9 and 12 mg per lOO cc oi 



APPENDICITIS 


135 


blood This will usually rcquu-e between 6 and 9 gm per day 
If as with the use of any other sulfa drug the desired effect is 
not secured within a five or si\ day trial period the specific 
drug should be disconnnued and another used During this time 
an adequate daily intal e of fluid is essential Tins should include 
1000 cc of physiological saline solution and 2000 cc of 5 per 
cent dextrose solution No more than the 1000 cc of physio 
logical saline solution should be gi\cn in any twenty four hour 
period unless there has been excessive emesis or drainage from 
Wangensteen suction In this case the amount of actual gastric 
secretion should be replaced volume by volume by additional 
physiological saline solution added to the intravenous solutions 
Actual gastric secretion is obtained by subtracting the amount 
drunk b) the patient from the amount of material obtained by 
the Wangensteen suction In anticipation of a possible pro 
longed illness blood should be drawn for blood chemical studies 
including nonprotem nitrogen total protein and chlorides and 
for typing 


When given such treatment, the usual course of a periappen 
diceal phlegmon is as follows In a few days the localized ileus 
which often accompanies the process of walling off (as a result 
of the inclusion of a loop of bowel in the wall of inflamed 
tissue) subsides sufficiently to allow peristaltic waves to pass 
gaseous and liquid material along the gastro intestinal tract It 
IS manifested by the passage of gas rectally This is a fortuitous 
sign which indicates that the patient may now take fluids orally 
While this fluid intal e must be instituted cautiously it is usu 
ally well tolerated within a short time As soon as the patient 
retains a sufficient quantity of fluid intravenous alimentation 
may be stopped The return of nausea vomiting and distention 
>s an indication for return to gastro intestinal suction and in 
travenous fluids Resumption of a semisohd to solid diet may 
usuall> be allowed relatively soon and should be encouraged 
ecause the recovery from such a lesion may be prolonged and 
nutrition may become a major problem 

Palpation of the mass reveals that it usually diminishes slowly 
uch spontaneous resolution is usual Dunng the conservative 
reatment the surgeon should observe the patient closely and be 
prepared at all times for an emergency operation if local and 
^stemic manifestations increase suddenly because of rupture of 

s abscess beyond its limitmg walls into the free peritoneal 
ca\ ity ^ 
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C\SE Report — C L R a white man entered the Research and 
Educational Hospitals on November 3 1942 Although he had been 
troubled with malaise on October 30 and 31 he first developed 
cramping abdominal pain on November 1 at 10 00 am The pain 
localized to the right low er quadrant at 2 00 p m and nausea and 
vomiting occurred once at 6 00 pm A cold pack allowed fitful 
sleep during the night and on November 2 a doctor was called He 
found a normal temperature and a rigid right lower quadrant diag 
nosed appendicitis and gave 70 gm of sulfanilamide Bj the evening 
of November 2 the temperature was 101 S F 

The patient was not seen b> me until the fourth day of his 
disease At this time he stated chat if anything he felt better than 
he had the day before He had not vomited since November 1 
His temperature w as 99 F pulse 96 Examination revealed muscle 
spasm which extended over the entire abdomen decreasing m in 
tensity as the palpating hand retreated from the right lower quad 
rant Marked rebound tenderness was present and distributed much 
as w as the muscle spasm No palpable masses w ere found The leu 
kocjte count was 16 200 

The impression was chat the patient had an early perforation of 
an acutely inflamed appendrx and he was taken to the operatin*' 
room Under spinal anesthesia a mass the size of an orange could 
be felt Interpreting this as an appendiceal phlegmon we con 
sidcrcd that the wisest treatment would be conservative He was 
given the usual treatment consisting of intestinal decompression 
intravenous fluids intravenous sodium sulfadiazine and Fowlers 
position In the ensuing days the abdominal rigidity diminished 
the mass became palpable and gradually subsided His gastro intes- 
tinal tract resumed its motility and he was allowed oral intake 
slowly The recovery was uneventful 

Two months later January 17 1943 the patient developed 
cramplikc pains m the epigastrium at 10 00 pm These pains m 
creased rapidly m intensity until 1 00 a m when he entered the 
hospital Vomiting occurred once Temperature was normal the 
leukoevte count was 10 000 but tenderness and rigidity were pal 
pable in the nght lower quadrant Through a right paramedian 
incision the appendix was found enlarged indurated and injected 
It was obviously the seat of a very acute process There was one 
firm but small adhesive band extending from the tip of the 
dix to the left and attached to the mesentery of the left side This 
produced a definite obstruction of a loop of ileum This band was 
severed and the appendtx was removed m the usual manner m 
verting the stump The pathological report was that of an acute 
suppurative appendicitis The postoperative course w as uneventtu 
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We considered that operation was strongK indicated at the 
time of the second attack because the appendix had not vet 
perforated and v\ e felt sure that peritonitis due to perforation 
could be prevented b\ immediate nppcndectoniv We chose 
consenative treatment at the time of his first cntrince because 
his appendLx apparentlv had perforated fom eight hours or 
more previousl) and a local phlegmon was present 

Appendiceal or Periappendiceal Abscess 

Occasionallv a mass such as that desenbed does not subside 
spontaneous!) The patient s temperature mav remain elcv ated 
and ma)r assume a septic curve The mass mav either remain 
staoonar) or enlarge It may also become more painful Such a 
mass usuall) is developing a large accumulation of pus at its 
center and ma) properlv be called an appendiceal or pcriappen 
diceal abscess Fluctuation is not often palpated because of the 
depth at which the abscess lies Although spontaneous resolu 
Qon of the abscess is possible the more common course is perfo 
ration into one of the loops of bowel which are present in the 
wall of the mass Such an event is usuallv announced b\ the 
sudden development of a profuse diarrhea with foul smelling 
stools The patient or attendant mav note that the stool is 
mostly pus This sudden empt>ing of the abscess is rapidl) 
followed b> a subjective sense of improvement and the tern 
perature rapidl) returns to normal The mass disappears rapidlv 
and recov er) occurs 

TTeatiuent c. do not recommend delav to permit spon 
taneous drainage of the tv pe described as a routine measure 
requentl) dramage is indicated provuded it can be done with 
out draining the abscess across the free peritoneal cavitv 
Rarely the abscess will pomt to the abdominal w all This is 
announced by the dev elopment of local edema ov er the mass 
With redness and increasing tenderness '\^^len this occurs in- 
cision and drainage will effecmelv bnng the process to a bemgn 
termination The appendix should not be remov ed at this time 
muess It is readily identified in the abscess cav it) Fatalities from 
^^cal attack at this stage of the disease usuall) result from 
3 ure to be satisfied with the evacuanon of the abscess Dis 
f anw of the cavity w alls or a search for an appendix ma) 
cause the flare up of an inflammatory process wluch was pre- 
viously ^\eU controlled When the abscess is opened it should 
c thoroughl) evacuated of pus but this evacuation should be 
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done gently (preferabl> ^\lth a suction tip) E\er> attemp 
should be made to avoid contamination of the peritoneal cavit> 
A site as tar laterall) as possible \% chosen for entry to the ab 
scess and every anatomical layer is scrutinized to avoid acci 
dental opening of the peritoneum on the route to the abscess 
I I new of one case in which care was faultless until the actual 
incision for the pointing abscess was made The suigeon re 
marked that he had to cross the peritoneal cav it> to dram the 
abscess and that as soon as he found pus he drained and got 
out The fatal outcome is not surprising In the first place 
should the peritoneal cavity be entered the abscess should not 
be drained at that time unless the patient had developed chills 
or severe pam indicating spread of the abscess In the second 
place should an abscess be drained through the peritonea! cavity 
in error or dire necessity the abscess tav itv should be cleared by 
suction before the drain is inserted so that a minimum amount ol 
actual pus is left to contaminate grossly thepentoneal cavity 

Atypical Cases 

The usual time required for such focal sequelae of perfora 
non of acute appendicitis to run their course and subside is tnree 
or four wcel s There are however occasional cases m which 
the mass neither spreads locally nor subsides and remains con 
stanc for a period of many weeks and perhaps months This 
clinical picture is frequently evplamed on the basis of some 
other pathological lesion of the cecum (carcinoma of the cecum 
or one of the rarer lesions such as tuberculosis or actinomv cosis) 
Occasionally a fecalith which escaped from the lumen of the 
appendix when perforation occurred may be the cause In such 
a case the woody induration of chronic inflammatory tissue 
forms the mass Roentgen examination mav rev eal a filling defect 
of the cecum and blood m the stool mav point to the presence 
of an ulcerating lesion of the cecum Exploration is usually 
necessary to clarify the diagnosis and relieve the paoent 

Pelvic Phlegmon or Abscess 

Unfortunately all the sequelae of perforation of the acutely 
inflamed appendix do not center about the appendix Phlegmons 
which tend to follow the same coutse as that described for those 
of the appendiceal region may and frequently do occur m 
other portions of the peritoneal cavity particularly in the pelvis 
and about the liver The probability of these complications 
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should be borne m mind hen *1 patient \\ ho Ins had nppcndi 
citis shows a prolonged cIc\ation of cempenture, or de\ clops a 
fe\er after the ongmal s} mptoms ha\c practicalh disappeared 
With a pelvic abscess the patient usiiallv suffers but mildl> 
Examination reveals a patient with sepsis whose abdomen is 
doughy and whose lower abdomen ma> be mildl> tender espe 
cially to deep palpanon If a palpable mass is felt abdominall) 
it IS more likely to be a distended bladder than a peh ic abscess 
Rectal examination quicUv shows the nature of the lesion There 
IS inclined to be a marked absence of sphincter tone as the 
abscess enlarges and there may be a small quantity of mucus 
which has run from the patulous rectum The piticnt has little 
discomfort on digital examination and above the prostate (or 
cervix) the anterior wall of the rectum is markedly displaced 
backward by the presence of a bulging mass Its consistency 
will depend upon the contents of the mass and the quantity of 
pus under pressure 

Treatment —As m ocher appendiceal masses the tendency of 
this pelvic abscess is to dram spontaneously Rest Fowlersposi 
tion supportive therapy and chemotherapv tend to keep the 
process localized Daily rectal examinations will show the prog 
tess of the lesion Spontaneous perforation follow td immediately 
oy foul smelling diarrheal stools and recovery is usual The 
presence of a mass is not an indication for operative drainage 
particularly since drainage through an abdominal incision is so 
^pt to contaminate the free pentoneal cavity 

Subphremc Abscess 

^Vhen the appendiceal contamination results in the develop 
uient of pus about the liver particularly subdnpbragmaticallv 
care must be taken to recognize it as early as possible 
1 nis is particularly important because subdiaphragmatic ac- 
cumulations of pus are prone to spread through the diaphragm 
into the chest 

When there is neither pencecal nor pelvic cause for the 
elevation of fev er after appendicitis the region of the liv tr is at 
once Suspected Symptoms may be hekmg although phremc 
irritation may be manifest by hiccough or sensory phenomenon 
teierred to the third fourth and fifth cervical dermatomes The 
^stemic manifestations of high fever and malaise are prominent 

lagnosis difficult at best must usuallx be made on physical 
examination and laboratory finding During respiration there 
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niaj be lagging of the chest on the side of the mvohement 
and later a fullness in the subcostal region may be noted Pal 
pation often reveals tenderness particularl> ov cr the tvv elfth nb 
An elev ited diaphragm enlai^cmcnt of the area of liver duincss 
on percussion and lack of mobility of the diaphragm on the 
involved side may be demonstrated Auscultation will not be of 
exceptional help unless there is enough compression of the base 
of the lungs to cause rales The roentgenogram should alvvajs 
be employed in the diagnosis Films are taken with the patient 
in an upnght position and should pamcularlv show the diaph 
ragms and the lung fields above them In addition to the eleva 
non and fixation of the involved diaphragm the presence of a 
gas containing fluid in the suspected area may be seen 

Treatment —AXthough there is a rare possibility of sponta 
neous drainage of these accumulanons into adjacent bowel (the 
hepatic or splenic flexures of the colon) the danger of extension 
into the thoracic cavity is much greater This danger makes 
operation for these accumulations urgent This is m contrast 
to the preference for delay m other focal mtrapcntoneal ac 
cumulations of pus which are prone to dram spontaneously 
Operations of vanous types and technics have been devised to 
dram the infected space Here again the watchword is to avoid 
spread of the infection into the pleura or into the peritoneum 
The mortality figures attest the importance of avoiding these 
cavities (Excellent reviews on the subject of subdiaphragmatic 
abscess are available ) 

The difficulty in establishing a definite diagnosis explains 
why It IS that exploration for subphrenic abscess may be un 
rewarding even after careful preparation The high mortality or 
subdiaphragmatic abscess and the slight risl of exploration war 
rants the unpleasantness associated with a negative exploration 
Because of the difficulty m proving tint an elevated tempera 
ture js not due to an accumulation of pus above the “ 
negative exploration is to be preferred to the steady dowuhi 
course and high mortality which follow an unrecognized orun 
drained abscess In addition the carefully performed expiow 
tion vv ill allow a satisfactory anatomical approach vnthout the 
danger of contamination Aspiration should not be used v » hen 
negative it may simply mean that the abscess caviry was no 
found and when positive the needle may have 
abscess through a fold of either pleura or peritoneum or t 
and may infect them on withdrawal 
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Suppurative Pylephlebitis 

The most dreaded and least coiimion coniphcauon of acute 
appendicitis namely suppurame pylephlebitis, is essentially a 
bacteremia of the portal circulation The infected thrombi of 
the appendicular and nght colic \eins cause chills and fc\cr 
and after localizing in the liver cause multiple abscesses there 
These are usually fatal The Bnnsh literature in particular 
has mentioned curatn e results of ligation of the right colic \ cins 
when the diagnosis was made Concomitant use of hepann and 
sulfanilamide may help reduce the mortality in these cases 

PRECAUTIONS IN SURGICAL TECHNIC 
When operating to remov e an acutely inflamed appendix the 
aim IS to remove the appendix unruptured The physical factors 
which influence the choice of operating conditions are many 
and imponant Proper abdominal relaxation and an incision 
fhe appendix which produces as little weakness of the 
abdominal wall as possible are ideal Careful prevention of 
contamination of the abdominal wall should be as important as 
care to prevent perforation of the appendtx while removing it 
Approach to the appendtx as far laterally as possible wnll often 
result m keeping the infection m the region of the cecum and 
t e lateral flank preventing gross spread to the rest of the pento 
neal cavity This is of importince because it is not ilwavs pos 
SI le to recognize a small periappendiceal abscess which is 
opened m removing the appendix 
Spinal anesthesia is unquesnonably the most effective anes 
r esia for producing a relaxed abdomen and contracted bow el 
r IS ideal w here capable anesthesiologists axe av ailable The aim 
to Keep the operating field as closely limited to the area of the 
JPpendtx as possible makes the McBumey (McArthur) mcision 
Wb " here the appendtx is m the nght low er quadrant 

hen through error or misfortune the field becomes grossly 
ontaminated the tendency of this incision to close sponta 
ously IS utilized Here after closure of the peritoneum, the 
with^ -wall may be left unsutured It may be dressed 

tK ^ of a sulfonamide powder and vaseline packs and 

hlo^ dressings left to be extruded as the wound heals This is 
a\n ^ occur without any elevaaon of fever This wnll often 
jpj.* abdominal wall abscess or a phlegmon which mav 
footh Id” ^^uscle when the anaerobic organisms gain a 
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W hen the diagnosis is in doubt hen performing an open 
non betvv een attacl s the nght rectus incision is indicated be 
cause thorough abdominaJ evploration cannot be accomplished 
through the AIcBume> (McArthur) incision 
Surgeons are not in accord as to the use of drams The> are 
;ust as strongl> contraindicated m acute appendicitis nirhour 
perforation as they are mandatory m draining abscesses When 
an abscess u all has dev eloped about the appendix a dram should 
be used \A'hen there is a transient peritoneal contsmmmon i 
dram is more hi ely to encourage development of infection 
When the appendix is removed m the face of a generalized 
pentoneaJ infection a drain is usually inserted although its lalue 
IS doubtful The success attending the use of the sulfonamides 
has lead to their use in the abdominal wall as well as m the 
pentoneil cavity in appendicitis with perforation 


chemotherapy 

The use of sulfonamide drugs m appendicitis has been stsso 
ciated with significant drop m mortality This has been stnk 
ingly demonstrated by Wattenberg and Heinbecl er by Ravdin 
Rhoads and Lockwood by Long and Dees and by Thompson 
Brabson and Walker To omit the use of sulfonamide dni'^s 
in the therapy of appendicitis is to invite septic complications 
which mighc be entirely avoided with their use It is probable 
that when septic complications develop m spite of the use of 
sulfonamides they would hive been more severe without the 
sulfonamide Sulfonamides have a place m the preoperauve 
treatment in the wound at the time of operation especially in 
appendicitis with perforation and in the postoperative treat 
ment as well as m the conservative treatment of comphcauons 


of perforation of acute appendicitis 

Preoperatue C/sc— The aim of preoperame use of intrave 
nous sulfonamides is to obnm optimum circulating blood lev^ 
by the time interv ention is undertal en The supenonty o 
sulfadiazine has been emphasized by Walter and Cole A bloo 
level of 9 to 12 mg percent is aimed at This usually requires 

from 5 to 9 gm per day but the quantity will vary The pre 
Operative admimstration must be done without unnecessa y 
dehy mg the operaciv e remov al of the appendix Since it is ma 
datory that adequate fluid mtake be maintained the drug / 

well be given in phvstological saline solution 

Use m the Operating Field —Four grams of sulfadiozin 
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be placed m the peritoneal cavity and 2 gm m the abdominal 
a\all The powder should be so placed tint it is in solution 
rapidly When lumped m large quantities the drug may be 
walled off as would be any other foreign body The use of a 
total of 6 gm has led to satisfactory levels m the human (Wal 
ter and Cole) 

Postoperative Ure— The use of sulfadiazine postoperativ cly 
should be continued until the danger of septic complications is 
reasonably past or until the septic phenomenon present sub 
sides The early dosage wall depend upon the blood level which 
m turn is dependent upon the quantity used prcoperatively and 
in the operative field 

Use in Patients uitb Phlegnions —This has been discussed in 
the text of the article 

In general it should be pointed out that the satisfactory 
therapy with sulfadiazine is dependent upon maintenance of a 
Mtisfactory blood level of between 9 and 12 mg per 100 cc 
This level is safe provided satisfactory fluid intake is mam 
t^ned When the desired effect from the sulfadiazine is not 
obtained in five or si\ days another member of the sulfonamides 
should be tned usually sulfanilamide 

COMMENT 

As the mortality from acute appendicitis is primarily reduced 
by removing the unperforated appendix the primary aim should 
be to remove the organ before perforation has occurred This 
entails avoidance of the factors which favor perforation When 
the patient is in the surgeon s hands the tw o common factors 
of catharsis and delay are easily avoided Accurate early diag 
nosis particularly bv the first physician who sees the patient 
secures early care The proper appreciation of the sequence of 
^ twptoms may often rule appendicitis into or out of the picture 
ost important is the fact that pam ts the first symptom Gas 
tro intestinal sy mptoms a mild febnle response and finally local 
ization of tenderness follow in that sequence 
Alter perforation has occurred the problem greatly in- 
creased in difficulty and danger consists in the wise handling of 
c peritoneal cavity contamination of which may be con 
hnuous from the perforated appendix and by a varied number 
, ' ^^Icnt bactena The decision as to whether appendectomy 
ould or should not be performed depends largely upon the 
presence or absence of a palable mass i e perforation which is 
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being willed off This mass although fttciuemlv palpibk onh 
under incsthesia contraindicates immediate operame inter 
\ention 

When conser\ati\e means of therapy are elected the dangers 
of noninterference must bear acutely on the surgeon s mind In 
particular when an accumulation of matted intestine and pus 
causes increasing sepoc phenomena with increasing pain and 
ileus intervention w ith drainage of the pus becomes mandatory 

When interference is decided upon the principles imolNtd 
in allowing escape of pus from a deeply situated abscess nhich 
ma> border upon vita! structures must be I ept m mind In pir 
ticular must the surgeon mal e sure that m relieving the purulent 
accumulation he does not contaminate the peritoneal ca\it\ In 
addition he muse when possible utilize incisions which will 
allow the maximum amount of drainage with the mmimum 
amount of damage to the abdominal wall Supportive care 
throughout the course of the illness vs important Prolonged 
illness ^vlU require paracular mention to maintenance of fluid 
intake and output nutnnon and combating anemia and h> po 
protemcmia Chemothciwp> skillfullj used ma> shorten the 
illness and actually a\ oid complicanons 

Essentials in the Management of Appendicitis 

1 Remove the appendix before perforation 

2 Remove the appendix which is still contaminating the pet 
itoneal cavity 

3 Be particularly attentive to the abdominal complaints of 
the extremes of age 

4 Do not disturb a process of localization already success 
fully established Do not disturb it by removing an appendix 
embedded in a mas of recently agglutinated intra abdommil 
Viscera 

> Do not fail to relieve an abscess under pressure which is 
showing signs ot spreading , 

6 Do not contaminate the pentoneal ca\ it> by crossing me 
pentoneum to dram an abscess cavity 

7 Remember that the micro organisms which are factors in 
appendiceal perforations arc multiple vaned and have many 
peculiar qualities One of the most dangerous of these qualities 
is the tendency for these organisms to develop symbionc anae 
robic growths which may cause extensive tissue sloughs rre 
drainage is best accomplished by the use of the AfcBumcv 
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Arthur) incision when possible, which in tlic presence of gross 
abdominal will contamination can be left open superficial to 
the pentoneum 

8 Support the ill patient with fluids sulfonamides oxygen 
blood and plasma 
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Despite the impro\ emcnt resulting from the modem scien 
tific treatment now generally used m the management of acute 
intestinal obstruction this condition nevertheless remains a sen 
ous problem confronting the medical profession 


SYMPTOMS 

1 I aw —As in acute appendicitis m which I have always 
stressed the importance of the character time of onset and 
location of pain these characteristics of pam may be stressed m 
the onset of intestinal obstruction The pam is cramplike in 
character gradually increasing in seventy Its eventual sc 
venty will depend upon whether tlie obstruction is of the 
simple or strangulated obstructive tvpe as mesenteric throm 
bosis Once ic has reached its peak it remains constant until the 
segment of bowel involved becomes gangrenous 

f Voviitinf; ominng may be late or early follouinff th 
onset of pain depending on the location and character of the 
obstruction I or example if the obstruction is located m the 
left low er colon w uh a competent ileocecal v alv e v omiiing docs 
not take place until the fluid and gas arc forced back into the 
ilcum I wish to call attention to the difference between fecal 
and intestinal \ onuting The former is not seen frequentiv and 
It IS obvious that not until the ileocecal vaUt has become en 
tirely incompetent w ill fecal v onimng occur This w ill be se\ eral 
hours after the ileocecal valve has lost its control 

3 Distention —This ^mptom may come so late that the dia 
nosis IS made and the patient operated upon before disfentioa 
is an important symptom The abdominal wall may remain 
soft and without pain or ngidity In the strangulation obstruc 
me type with serum or blood passing into the peritoneal cavit) 
distention and pam occur early 


DIAGNOSIS 

Early m my medical education Dr John B Murphy 
me that the intelligent use of the stethoscope gave much va u 
able information m intestinal obstruction 
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The X ray may be of importance if cmplo\ cd \\ itli the pa 
tient m both the recumbent position and if possible the upright 
position noting the gas above the fluid Ie\el as described by 
Chnstopher \ ray foIlo^Mng a btrtwn ciievn may be of im 
portance As noted in one of the cases presented m this clinic, 
barium should not be administered by mouth in cases of possible 
intestinal obstruction 

The laboratory findings may not be of great impomnce 
unless the degree of dehy dration requires full consideration The 
leukocy te count is of \ alue hen correlated \s itli the s\ mptoms 
In dehydration the urine naturally will need a\atching Only in 
unusual cases avail the blood chemistry be of any importance 
Other than in cases of mucli vomiting and dehy dration the blood 
chlorides will be low 

Finally as in all abdominal diseases a detailed history and 
physical exavnnatxon are imperative Many times a vaginal or 
rectal examination will make the diagnosis certain 


MANAGEMENT 

The factors responsible for cutting dow n the mortality rate 
may be grouped under the following headings 

1 Early recognition of the condition and immediate hospitaliza 

tion 

2 The institution of medical treatment including 

(<r) Proper medical supportive treatment 
i.b) The suction method of decompression of the intestinal 
tract 

(c) Proper management of intravenous medication based 
upon the results of blood chemistry 

3 Prompt surgical intervention when further attempts with 

medical management no longer appear logical 
(a) Personally I am a strong advocate of stage operations 
m many of these cases 


A brief review of some of the principles in the treatment 
bowel obstruction that have been established since the early 
century might be of interest at this point In 1909 
published a report on the employmient of high enterostomy 
vv acute bowel obstruction The expenence gained 

• n these patients led me to some later experimentation on 
''h*ch w as subsequently reported In 1910 Victor Bonney 
Pu lished a paper on high enterostomy in bowel obstruction 
tom the Middlesex Hospital m England I read a paper on 
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chis subject before the Canadnn Afedical Societ> m 1910 and a 
good many years after the publication of this paper Professor 
L W Archibald of Alontreal expressed great interest in the 
surgical treatment of acute intestinal obstruction b> high en 
terostomy based upon his expenence 

Empirically ue used a laige amount of normal salt solution 
in the treatment of the n\o patients under discussion particu 
hrlj through the newly formed stoma in the small intestine 
Dunng this penod I discussed the general problem from a 
ph\sioIogic point of \iew with Professor A J Carlson of the 
Unnersity of Chicago who gi\e me some excellent advice 
In a discussion of the principle laid dowm m m> reports on 
intestinal obstruction before the Amencan iMedical Association 
meeting in New Orleans m the early twenties Professor Carl 
son made the suggestion that in his opinion the same results 
as obtained from high enterostomies could be accomplished b) 
introducing a duodenal tube into the stomach and duodenum 
This statement is not made to tal e credit in any w ay from the 
originators of the pnnciplc of decompression by suction but 
rather to show the e\ olunon in the treatment of icute intestinal 
obstruction through the period of surgical inter\ention which 
in my opinion established the basis for decompression of the 
intestinal tract by the later Wangensteen suenon method 
PRESENTATION OP CASES 

We have for presentanon a group of cases represennng dif 
ferent types of intestinal obstruction and instructive points in 
differential diagnosis 

Case I Low Grade Bowel Obsfrucfiort Following a Former Operaliof 
for Nonenferogenoas Cyst of the Colon 

A student nurse aged nineteen years was referred from the 
Medical Service on November ■»8 1941 with a history of attacks 
of pain in the right lower abdomen over a period of one year 
The attaci s occurred on an average of twice a month sometjo^^ 
lasting one or two divs but not associated with nausea or 
ing The acute attack came on twenty four hours prior to 
sion Constipation had been present for two days pain fonowc > 
nausea and vomiting began at noon increased in severitv for a ou 
four hours and then gradually subsided The next morning the p 
tienc was fairly comfortable TTie Icukocy te count which ha 
normal the night before had increased to 1 1 800 and she prese 
rather characteristic ^mptoms of an attack of acute appen c 
Immediate surgery was advised 
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Under ethylene incsthcsn i nght rectus border incision uas 
made and on opening the abdomen considcnblc fluid clear to 
straw color m appearance, came into \ic\\ Serosal hemorrhagic 
spots ere noted o\ cr part of the cccum and a darl gangrenous 
looking mass was found \\ Inch resembled a strangulated portion 
of the bowel Because of the clinical bistor) however an 
ovanan cyst with a twisted pedicle was suspected In dchvcnng 



fig 26— Twisted pedunculated cjst of the colon of nonenterogenous origin 

the cecum into the wound, a twisted pedunculated c>st was 
found (Fig 26) attached to the cecum on the anterior and 
external surface and lateral to the longitudinal striae running 
down to the base of the appendix The pedicle was untwisted 
and the gangrenous appearance changed to a reddish color The 
t^yst and pedicle were removed after a photograph had been 
niade in situ showing the relative position of the c>st cecum 
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ileum passing into the ileocecal valve and the appendix The 
appends was pathologic and was removed in the usual manner 
The pedicle of the cyst was of hard consistency )ust proximal 
to the twisted end Between this point and the wall of the 
cecum the tissue had the appearance of a diverticulum of the 
bow el Tlie stump did not appear to hav e a lumen or anv tissue 
resembling the wall of the intestine The histologic repon was 
as follows 


Grorj— This specimen is an oval cyst 4 5 b> 3 b> 1 S cm at 
tached to a pedicle 3 cm in length narrow near the cyst and 
broader near the cut end The surface of the cyst is smooth the 
wall thm It contains clear straw colored fluid in a cavity which 
IS incompletely divided into compartments by thin fibrous septa 
The lining is smooth The pedicle is made up of fatty and fibrous 
tissue and contains no channel that communicates with the cavity 
of the cyst Tlie fluid from the cyst contains small round and 
cuboid granular epithelial cells 

/^hcrorcopic -Sections through the pedicle reveal fibrous and 
fatty tissues with dilated engorged blood vessels It contains no 
cpitheUal tissue The wall of the cyst contains mnumecabk tiny 
cysts With flat endothelial lining Scattered hemorrhages are pres 
enc m the wall near the lining 

The patients convalescence was uneventful She was able to re 
sumc her nursing duties and had no more trouble until Septemoer 
6 1943 when she entered the hospital with a history of pam 
three wcek^ some distention m the lower part of the abdomen and 
of having vomited once The pain has persisted rather constantly 
and had increased m intensity up to a few days ago 


On phy sical examination the patient had much pain especial y 
on pressure in the lower right quadrant at the lower angle o 
the old wound There was a definite indurated mass m t » 
region which m my opimon wxis due to an adherent bowel a 
though the x ray^ reports following a barium enema apparency 
show ed a normal appearance of the large mtestme m this loca 
tion . L 

Because of the belief that this was a low grade type o o 
struction that could be carefully observed and because of a 
torv of a similar condition in the patient s sister which P^' 
ro be a malignant growth we did not operate upon ^he pa 
immediately She was seen by Dr L E Hines of the e 
Depanment who suggested that because 
urinary frequency the case be studied in detail ^ 
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unnar> point of \ie\\ A ureteral citlictcnzition ^\as done by 
Dr Qiarles M iMcIvcnni He noted tint the right ureter as 
not m the normal position 

This case is presented as the t\pe in uhich the patient is not 
acutel> ill and may \cry logically be eared for without danger 
to herself because she is resident m the liospital In the c\ ent of 
an acute attack she could be operated upon witliout delay This 
plan of management is not to be tal cn as a contradiction to my 
pretious statements concerning early operation m acute bowel 
obstruction 1 here w as a possibility that the patient miglit im 
prove sufficiently so that she would not have to submit to an 
abdominal operation for the relief of this partial obstruction 

The patient continued to have pain however which in 
creased m character, and additional sy mptoms of intestinal 
^struction developed She was therefore sent to operation on 
October 12, 1943, which was done under ethylene gas anes 
ihesia 


An incision was made over the outer border of the right 
Kctus muscle just mesial to the old scar of the first operation 
On opening the pentoneal cavity m a part that was free from 
a^esions a mass could be felt lateral to the incision to w hich 
tne small bowel as well as the omentum were markedly ad 
nerent After a careful dissection two cysts were exposed the 
ovver one the size of a small hen’s egg and the other V inch 
a ove it the size of a pullets egg These two cysts were ad 
<-rent laterally to the ileum covenng % of the circumference 
be cysts appeared to have origin in the lower part of the 
omentum They were carefully dissected away from the small 
intestine mal mg certain that the entire evst wall came away 
^ ™gh they ruptured in the pr(x;edure and a clear fluid 
^scaped A number of small grayish white glands the size of 
ucks^t were situated m the omentum and adherent to the 
^ysts The lower end of the omentum was resected completely 
removing the glands and cysts These tissues were sent to the 
cl special examination the report of which is in 


e uterus and both ovaries were examined carefully and 
^Ppeared entirely normal No other abnormal condition wis 
abdominal cavity Because of the unavoidable nip 
^ ^ rhm cyst wall sulfathiazole powder was placed in 

cavity and firm closure of the abdomen was 



T he histologic report follows 

Clinical Diagnosis -Cyst of the mesentery of bowel 
Gross —The specimen consists of tw o cysts attached by a narrou 
strand of fibrous tissue the larger one 3 S by 3 by 2 ctn and smalkr 
one 2 5 by I f by 1 cm TTie wall of the larger one is (^mte thick 
and m the smaller one the lining is trabeculatcd and hcmoirhag^ 
beneath and gray m color At the pole of the Jargei cj st is a nodobr 
firm mass I cm m diameter 

Microscopic —The yellow nodules are sheets of large oval and 
polyhedral cells with clear cy toplasm and small nuclei There are 
diffusely scattered cysts m the groups of cells The walls of the 
cysts contain many islands of similar character Numerous well de 
fined cysts arc also present in the wall of the large cyst The cysts 
show no w ei\ defined cpnhchnl hnmg 
Pathological Diagnosis —Xlndoththonia of peritoneum with cystic 
changes 

Referring again to the first operation I find no mention nf 
a nonenterogenous cyst of the colon m in cvccnsivc review 
of the literature Ladd‘ suggests the term duplication of tk 
ihmcntary tract to cover vanons malformations listed as mes 
cntcnccyst entenecyst enterogenous cyst diverttculuni and so 
forth but his review does not include a case of the type pre 
sented here Wall er Coburn and Pendleton report a retro 
peritoneal cyst simulating ippcndicms which upon removsi 
weighed 1482 gm contained clear colorless fluid and upon 
section showed a single layer of columnar epithelium 
I am indebted to Dr Raymond C Pogge for the careful 
study and review of the Iitcnture in this case 

Case II Obstruction of the Ascending Colon Dus to Adfisuons 
This piCient, Sister C D a student nurse had a sudden onset of 
right lumbar pain radiating to the lower right (juadranc and nent 
groin It was associated with slight urgency and frequency o 
urination There was no nausea or vomiting She had had previous 
attacks of right lower quidrant pam lasting from four to five hours 
without nausea orvomitjng The onH other significant point in t ^ 
history was constipation and the presence of gas and naculenc 
following a hemorrhoidectomy two years previoush , 

On examination bv the resident the abdomen was w 
boardlike ngidnv and the bowel sounds were mcreasea He ma 
a tentative diagnosis of right renal calculus or a ^ .f. 

Because of this diagnosis Dr Charles AI McKenna was as 
see the patient On cysroscopic examination and plain s cay 
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there was no evidence of renal or ureteral calculus I was then 
called to see the patient and because of the acute colic and the 
boardlike rigidity of the abdomen it was decided to open the ab 
domen 

At laparotomy the appendix showed chronic mflammition 
and adhesions around its base The colon w as moderately dis 
tended at the cecum and continued to become more distended 
as It was followed distally The distention was most marked 
in the sigmoid which had an extremely long mesocolon and 
continued into the cul de sac No mass could be felt m this 
region, although the patient was extremely tender on rectal ex 
amination before operation The uterus and adnexa appeared 
free The gallbladder appeared normal There was an area of 
scar tissue approximately m the midpomon of the ascending 
colon that tended to constrict the colon at this point The ad 
hesions extended across the ascending colon the width of four 
fingers in the middle of w hich w as an old cicatrix The appendix 
"as drawn out through the lower angle as a preliminary step 
m appendicostomy A firm closure of the wound was made 
The following morning an appendicostomy w as performed A 
smill catheter was introduced into the lumen and secured with 
fine catgut around the appendix 
It is significant to point out that in all cases of obstruction 
more stress should be placed upon the location of the distended 
bowel and the futility of searching the abdomen until the sur 
geon reaches the lowest point of distention m the bowel That 
w as particularly true in this case w here the large bow el w as 
distended The scar formation that was found could not be ex 
plained In view of the patients condition an appendicostomy 
"as performed The catheter was removed from the lumen of 
the appendix six days following operation The tip of the ap 
pendix had become gangrenous from the cutting off of the 
circulation following the appendicostomy and was allowed to 
slough off The wound of the appendix healed satisfactonly and 
the patient made a good recovery 

Case 111 Partial Obstruction of the Large Bowel by Adhesions Proba 
bly Due to Operative Trauma 

Mrs P S was admitted to the hospital on July 17 1943 on the 
service of Dr Leland Shafer with a history of musei and vomiting 
imd griping abdominal pain for two days After a verv complete 
studv Dr Shafer made a diagnosis of partial bowel obstruction 
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most likely m the region of the splenic flexure but not originating 
withm the intestinal wall The pauent had had laparotomj seventeen 
years previously but was unable to say xvhat had been done I was 
called in consultation 

There xvas little if anj abdominal distention Peristaltic wa>es 
were visible in the umbilical area The sigmoid was palpable On 
rectovaginal examination the tervix was small hard and slightly 
nodular and behind the constricted folds in the upper vagina the 
body of the utems was apparently not palpable It may have been 
removed in the former operation The tubes and ovaries were not 
palpable There were no tumors or endocervicitis There were et 
temal old hemorrhoidal tags w ith a spastic sphincter Posterior to 
the rectum could be felt individual tumors some as large as the 
distal phalanx of the little finger These appeared at intervals along 
the course of the rectum Nothing could be felt mside the rectum 
as far as the fingers could reach 

A diagnosis of partial intestinal obsrrucuon due to adhesions 
from the previous pelvic operation was made and operation 
decided upon Incision was made on the left side of the old 
scar running from the symphysis to 2 inches beyond the um 
bilicus The abdominal cavity was entered without difficulty 
The transverse colon came into view and was quite markedly 
distended The distention was followed down to the point in 
the lower sigmoid There were numerous adhesions over the 
descending colon with marked angulation of the lower end of 
the sigmoid where firm adhesions were formed between the 
lateral panetal peritoneum and the lateral surface of the sigmoid 
These were freed for a distance of approximately lY inches 
and the cut surface carefully covered over wnth peritoneum 
both on the lateral wall of the sigmoid and the visceral surface 
of the abdominal wall The entire inrestinal tract was carefullv 
examined and no further pathologic change was found 

The adhesions present m this case may have been due to 
trauma to the delicate serosa of the bowel at the first operation 
Such trauma may result from the use of harsh sponges whic 
are not properly moistened or from other manipulaaon 

Case JV Acufe Inteihnal Obsfnicfion Due to Carcinoma Dangers m 
Barium by Mouth 

This case is one of acute intestinal obstruction brought about b> 
carcinoma of the ascending colon near the hepatic flexure ^ 
the process of examination barium by mouth was used so 
when I was called to see the patient four days later he had a sev 
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acute obstruction and it nas ncccssir\ to decompress the bowel 
minicdiatel} bj a single stage opcntion Wlicn the peritoneum w as 
opened there was great distention of the small intestine which was 
filled with barium It was decided to decompress the small intcs 
tine in the ileum a short distance abo^c the ileocecal \il\c rather 
than in the cecum The patient went on to recover) although it 
took a long period of time to remove the barium 

After the intestinal tract had been cntircK cleared of barium 
the patient w as giv cn a barium enema and a diagnosis w as made 
of carcinoma of the colon just pro\mial to the hcpitic flexure 
The patient was operated upon in two stages according to the 
Mikuhcz pnnciple and the grow tli remov cd During the opera 
tion It was noted that owing to the amount of colon removed 
the second stage of the Mikulicz operation might not be success 
ful The clamps however were put m place and m a short 
time It seemed madv isable to attempt to bring the colon together 
b> this pnnciple Therefore in tlic second operation the ileum 
"as cut off proximal to the ileostomy opening and transplanted 
into the transverse colon The patient continued to hive bowel 
movements per rectum although for a time the) were irregular 
and too frequent When this condition improv cd the ileostomv 
opemng including the cecum and ascending colon to the site 
of the original Mil uhez operation was removed The patient 
'vent on to a satisfactory recovery and was discharged from 
the hospital He has reported to the office from time to time 
and at his last visit one weel ago he appeared to be in a per 
feed) healthv condition As might be expected from the extent 
of the operation in the abdominal wall there is a beginning 
hernia m the upper right quadrant This hernia can be well 
controlled b) the use of a surgical belt until such a time as the 
pa^nt may submit to operauon for its repair 
This ease is reported for two reasons First it bnngs out the 
necessity of using great caution m employ mg barium by mouth 
or diagnostic purposes where there is a possibility of intestinal 
obstruction This is the second instance in vv hich I hav c been 
called upon to operate after banum blocked the intestinal tract 
ccondly this case illustrates what can be done in stage opera 
^Jons in acute intestinal obstruction 

Case V Iniestina! Obstrucfion Caused by a Gallstone 

patient iMrs PS was admitted to the hospital with a his 
oi severe upper abdominal pain nausea and vomiting A diag 
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nosis of intestinal obstruction uas made and she u as operated upoa 
An incision \\as made to expose the upper abdomen in the nud 
line On opening the abdomen distention of the small bowel was 
noted The bowel was orientated by locating the ligament of 
Treitz and then following the bowel m the opposite direcuon A 
hard mass was found at the jejunum and ileum The bowel was 
picked up isolated from the rest of the peritoneal ca\it) and 
opened by incision A gallstone was removed The bowel was 
closed m a transverse line with regular intestinal suture and over 
It two rows of Lembert sutures The entire field was carefulh 
sponged w ith laparotoni> sponges moistened w ith 0 S per cent 
l>sol solution Firm closure of the abdomen was made The patient 
went on to a good convalescence 

In acute abdominal conditions in which an attempt is made 
to remove the obstructing factor it is important to remember 
that as little manipulation should be earned out as possible This 
is rendered relafivel) easy if the surgeon will lusc remember 
that he should immediately search for the collapsed portion 
of the bowel which al\\a>s gives him the key to the obstruction 
This IS much easier than to pull through the distended bowel 
w Inch causes a great deal of trauma 

Case VI Acute Intestinal Obstruction Due to Scar Tissue about an Old 
Appendectomy Scar Preliminary Colostomy 

Miss A M aged sixty >ears was brought to the hospital on 
May 6 1941 suffering from a high grade intestinal obstnicuon 
She was immediatelj seen by Dr Allen Hoover who called me in 
consultation After a careful examination the patient was immc 
diatelv given intravenous supportive treatment with milk and 
molasses enema and a heat cradle was placed over the abdomen 

The history w as that the patient had w orked in her garden until 
earl) afrernoon of Maj 5 when she developed sudden pain m the 
abdomen distention and constipation The symptoms continued 
until admission to the hospital allayed only to a degree by mor 
phine sulfate given before entrance There was nothing of im 
portance m her historv except an operation for appendicitis thirtv 
one years before without complications or sequelae 

There was no decrease in the distention and the obstruction wav 
becoming more severe so at 7 45 pm May 6 the patient was 
taken to the operating room and under ethy lene anesthesia a co os 
tomy was performed just above the cecum The operation was m 
two stages and a catheter was inserted the following mornm'^ ^ 
cept for an exacerbation of a previously existing 
condition on the third day the recovery was uneventful an 


ISTFSIISU OIlSlKUCnON 


157 


patient was disclnrgcd on June 22 1941 \\ith n small colostonn 
opening She reported at the office for dressings and the colostonn 
continued to close the granulations Iietng occasional!) treated ith 
siher nitrate sticl Slie had such a strong a\ersion to entering the 
hospital that she refused to return for closure of the colostonn 
opening 

On iMa) 7 1943 the patient was brought to the hospital as an 
emergenev case She had %omitcd dark material sc^craI times that 
da\ and had pam radiating to the back and up to the shoulder 
She was guen intra\cnous medication and the Wangensteen sue 
tion pump nas introduced Tlic heat cradle nas applied and H 
gram of morphine sulfate was gnen to qiiiec her 
In the treatment of an old sinus at the site of a former colostonn 
breakdown the sinus had acted as an escape \alvc and prc\cntcd 
an obstruction I nas of the opinion that after the sinus had dimin 
ished m size and the skm had cleared a subsequent operation 
might be done The sinus closed under treatment and the skin w as 
m good condition so on Ma> 20 1943 an operation was performed 
^0 repair the colostomv The hard cartilaginous fibrous material 
around the stoma was dissected out and the smus msagmated with 
f suture A Lembert suture was placed o\er it Sul 

atniazole was dusted into the wound and a firm closure of the skin 
made 

The patient contalesccd satisfactonh The bowel nio\ements 
'ere carefull) watched to make sure that no abdominal distention 
h^l ?T colostomv had 

tiss ^ decided to perform an operation to free the scar 
uc about the appendectom\ scar and to repair the postmcisional 


Th 

e operation was performed under local anesthesia using 
per cent noaocam and three drops of adrenalin to the ounce 
cause the condition of the patient was not pood The old 
res^^d T?,^ carefully dissected out and the bleeding points ar 
was h content was returned to the abdomen which 

non ^ l^eepinp the patient in the Trendelenburg posi 
Snlfot^ 3 niodified Alayo trap door operation was performed 
^ wmund A firm closure of the 

wound was made and the patients condition was 
actor) at the close of the operation 
the made a good recover) and was discharged from 

cn July 29 She was instructed to wear a surgical 
It had been impossible because of her poor physical 
^on to build up the abdominal wall as firmlv as desired 
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Case VII Acute Intestinal Obstruction in Aged Man Due to Acftesions 
Preliminary Colostomy 

Mr J J aged se\ encv three vcars was admitted to the hospital 
on September J8 1941 with pain in the right lower quadrant dn 
tention \omitmt, decrease m si/c of the stool and almost com 
plete obstruction for four dass On examimtion there Mas much 
distention with pun and tenderness on palpation of the ncht 
low er quadrant Active peristalsis could be made out through tht 
abdominal wall He had had two prciious abdominal operations 
A diagnosis of acute intestinal obstruction w as made 0\\ mg to the 
patients age and ph\sical condition it was decided to perform a 
preliminary colostom\ 

After the adhesions nround the cecum Ind been brohen up 
the large bowel was dnnn through the abdominal wall and 
secured b> eight interrupted catgut sutures to the pentoneum 
and fascia then securely and ughtl> attached to the skin This 
line of sutures made scry intimate connection benveen the 
serosa of the bowel and the si in which tended as ncarh as 
possible to seal these layers hermcticalK thus preventing anj 
accidental lealung around the stoma wnth escape of intestinal 
contents into the peritoneal cavity Owing to the amount of 
distenaon and the patient s condition it was deemed advisable 
CO decompress the bowel immediately This was done by means 
of cauterv after the purse stnng suture had been put m place 
fnimediately upon opening the bowel a fenestrated large cath 
eter was introduced into the bowel and a suture drawn dowai 
after which another purse string suture was placed m the bowel 
1 cm lower dow n and the tube im aginated and secured in thii 
position using a special 1 not on the catheter m order to prev ent 
anv pull \t the point of the last purse stnng suture before 
opening the bowel strips of vasebne gauze had been tied se 
curelv around the bow el at the junction with the si in and serosa 

The patient made a good recovery and was discharced Oc 
tober 4 The colostomy was allowed to continue until it was 
of small size the opening being no larger than a quarter and 
the surrounding skin well healed so that there was no suppurat 
mg or infected tissue He then returned for closure of the 
colostomy On November 14 1941 under local anesthesia 3 
\cr> careful dissection was made around the stoma in order 
not to leave any tpithelial tissue and vet not destroy the serosa 
and mucosal edges of the wound A closure of the intestine w w 
made with interrupted chronuc catgut and over this a fou 
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of continuous Lembert sutures ^^as inserted which turned in 
the first row of sutures perfectly, and then a mattress suture 
was placed m tlic immediate fasen to relieve pressure on these 
sutures After this the wound was approximated The patient 
made a good recoverv and was discharged on the fourteenth 
day 

CONCLUSIONS 

In all patients suspected of having intcsonal obstruction one 
should follow much the same rules as in acute appendicitis 

1 Immediate admission to the hospital is demanded 

2 If the patients physical condition warrants a complete 
ph>sical examination should be made and a careful history 
taken 

3 Immediate therapeutic treatment is indicated 

4 Complete laboratory and x riy examinations are essential 

5 The early institution of surgery is advisable when tlicr 
^tpeutic management docs not appear to giv c results 

6 In a percentage of cases stage operations will lower the 
mortality rate 

SUMMARY 

In my opimon there will be a marl cd reduction m postopera 
I'e intestinal obstruction when the surgical profession adopts 
a greater degree of refinement in handling open wounds iMy 
convictions in this matter were formed in bone surgery where 
ave always earned out a sinct Lane technic and as a result 
m ection from trauma has been negligible Because of this expen 
always taught the principle of being meticulous 
f'^^cs particularly in abdominal operations Careful 
0 detailed presurgical examination will male it unnecessary 
exploratory examinations 

^ ne proper use of well saturated moist abdominal sponges 
^ e ully placed at the beginning of the operation is important 
of ^ sponges in any operation In the introduction 

laparotomy sponges (and I use no others in 
surgery) great care is used not to drag the sponge 
^ 0 the wound but rather have the surgical nurse hold the 
*s placed in the abdominal cav ity thereby lessen 
abd ^ ^ of trauma to the sensitiv e serosal laver of the 

^ onunal viscera the minutest insult to this structure forming 
adhesion which may and often does lead to a subse 
intestinal obstruction 

''Cry important factor in preventing abdominal adhesions 
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results from a uell adnunistered anesthetic thar produces com 
plete relaxation so that pressure m packing in laparotomj 
sponges IS unnecessary 
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Poups of the colon lia\e rcccncd considcnblc attention in 
the surgical literature in recent ) cars because of the incrcasingh 
successful operatne attacl on carcinoma of tlic colon ind 
rectum Surgeons cspccialh interested in this field have directed 
their activities towards the earlier diagnosis of malignant lesions 
of the large bow el and as a corollary tow ards tlic definition 
of precancerous conditions Polj posis of the colon has been 
shown to have a direct relationship to malignant neoplasms 
although in point of incidence this relationship is numencallv 
small and not necessarily one of cause and effect 
It IS difficult to assess the true significance of the presence 
of one or more poly ps m the large bowel m any^ giv cn patient 
home authors have c\prcssed the opinion that many or most 
cancers of the colon or rectum hav c had their ongm m pre exist 
mg polyps This premise is almost impossible to prove since 
the majonty^ of specimens of cancer of tlie colon show a lesion 
advanced far enough to have obliterated all traces of a pre 
existing polyp when they arc examined There are of course 
many instances of malignant change in a portion of an otherwise 
cnign polyp but such specimens constitute only inferential 
cvideiKe and prove nothing be\ond the fact of their own exist 
a question can best be discussed from the standpoints of 
incidence of polyposis of the colon and of definition as to 
'V at constitutes a polyp and what types of polyps arc poten 
iiaily malignant 

INCIDENCE 

The best evidence as to actual incidence of polyposis of the 
CO on comes from reviews of large autopsy senes on relatively 
^nse ected^ patients At least three such reviews are available 
avvrence^ reporting on a senes of 7000 autopsies from Cook 
ounty Hospital notes the occurrence of polvps as 2 37 per 
nt in the colon and 0 42 per cent in the rectum Susman 

Department of Surgtrj Uni\ersJiy of Illinois College of Med 

Professor of Surgerj College of Medicine Univ ersity of Illinois 
^unt\ v/n *1 E'^ucauonal Hospital Associate Attending Surgeon Cook 
/ ospital Assistant Attending Surgeon Presb\terian Hospital 
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reporting on 1110 autopsies notes an incidence of polyps of 
the colon of 6 per cent Lawrence explains this discrepancy b> 
the fact that his series contained many more necropsies on chil 
dren in avhom polyps are much less frequent than adults This 
latter fact is at ell borne out by the figures of Feyrtcr* who in 
19^9 reported on the incidence of polv posts m 1 800 autopsies 
He found 1017 polapoid lesions in 1100 colons examined Of 
these lesions 76"’ w ere minute excrescences of the mucosa aihose 
classification as true neoplasms is very doubtful In this senes 
there was no instance of multiple or diffuse polyposis Most 
interesting in the breah down of his figures is the finding that 
m the age group 45-54 one third had lesions of the colon 
55-(54 one half had lesions 65-74 two thirds had lesions and 
in the group 75-87 three fourths of all colons examined showed 
pathologic changes which he classed as polvposis In his whole 
senes there were fifteen instances m which cancer of the colon 
caused death and four others in w hich carcinoma of this organ 
was an incidental finding Fev rrer s rev lew certainly points out 
the frequency of polvpoid conditions in the colon yet it shows 
a numerically small incidence of accompanvmg carcinoma The 
variations in these three autopsy senes are probably explainable 
largely on the basis of definition of what is and what is not a 
pol>P 

Inconclusive as the autopsy senes arc the evaluation of clin 
ical data is even more confusing Buie * from the Mayo Clinic 
has reported that he found one or more poly ps m one out of 
every thirty five patients proctoscoped m a large senes of cases 
Swinton and Warren from the Lahev Clinic report a senes of 
156 benign and malignant polyps in which 70 per cent were 
V isible through the sigmoidoscope and in w hich 35 per cent had 
more than one polyp In this latter report the authors state that 
14 per cent of 8'’7 cancers of the colon can be shown to have 
arisen in benign polvps C W Mayo has reported that in 334 
necropsies on patients d> mg of pnmary carcinoma of the colon 
or rectum 34 per tent had polyps of the large bowel in addi 
tion to the fatal lesion Westhues^ studied 100 resected specimens 
of rectal cancer and was able to demonstrate polvpoid chaiv’e 
in 45 per cent and m his opinion 15 per cent of the malignant 
lesions arose from previously benign polvps David* vvas able 
to show accompanying polyps in 13 per cent of his own group 
of carcinomas of the large bowel None of these varying per 
centage figures is contradictory but they onlv prove a reU 
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tionship ben\ccn benign pohps nid circinonn of tlic colon 
They do not define tint rclmonsliip In the clinical reports it 
IS natural tint more pol>ps should be found in the rectum and 
rectosigmoid because this area of the bo^\cl is the most acccs 
sible m the h\ mg human and small pol> ps are much more 
easily demonstrated b> direct \ision than b) roentgen methods 

CLINICAL TYPES 

Pohps of the colon ire usuall) defined is pedunculated or 
sessile tumors of the mucosa w hose essential tumor component 
is glandular epithelium the supporting structure being com 
posed of fibrous tissue and its \ iscular supply Ihis excludes 
tumors such as fibromas licinangiom is lipomas and anal tags 
\ihose epithelial component is siinpl) the nornnl mucosal sur 
face overlying the rumor True colonic pol>ps arc seen gen 
erall) m three classes of patients 
The first group comprises those tumors supposedly arising 
on an mflaminator) or irntatnc basis usually associated with 
ulcerative colitis amebic dysentery chronic bicillary or other 
forms of diarrhea It is the present day conception that most 
of such lesions arc factitious being folds due to transient lym 
phoid hyperplasia scarring edema, or other causes A few true 
benign neoplastic lesions do arise on such a bad ground but 
they arc quite rare and arc an unimportant part of poly posis 
as usually encountered 

The second group is composed of those patients with familial 
multiple polyposis of the colon This is an uncommon but 
senous disease m which the entire colon may be occupied by 
multiple polyps which may be so numerous as practically to 
replace the normal mucosa with myriads of minute to medium 
si7ed adenomas (Fig 27) This disease tends to occur early 
m life symptoms sometimes beginning in childhood and it has 
a distinct tendency to occur in many members of the same 
amily over a period of gcnentions Numerous case histones 
have been recorded of such families and there is no need to 
go into details here ov cr their published accounts The serious 
ficss of this disease lies in the almost invariable supervention of 
carcinoma of the colon at in early age Many eases have been 
TP’^^^d with multiple cancers of the large bowel arising on 
le basis of diffuse polyposis or adenomatosis of the colon In 
us group the eventual ippearancc of cancer superimposed on 
^ c polyposis IS so probable that radical treatment should be 
onsidered m all cases when diagnosed early 
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The third and most common clinical type of polyposis of 
the colon is that m A\hich single or occasionally several pol)-ps 
are encountered on routine examination of persons in the older 
age groups Mith symptoms referable to the lower bowel Polyps 
by themscK es do not ordinarily produce specific symptoms and 
are usually found only when a complete diagnostic stud\ is 
made for bleeding or other symptoms referable to the colon 
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These poly ps appear as small single lesions usually from 2 or 3 
to 1 5 mm in size They may be solitary or present as scattered 
foci of clusters of polyps Naturally most of such lesions are 
found by proctoscopy and climcal reports indicate that a ma 
jonty occur m the rectum and rectosigmoid This may be an 
artificial picture of their distnbudon as such small lesions else 
where m the colon are not easily demonstrated by roentgen 
methods This ty pe of poly p might be classified as incidental 
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poljps and though less commonly thims described abo\c mav 
occur as large solitary lesions up to 4 or 5 cm in diameter 
These lesions frequently will show nnhgmnt areas in the epith 
ehum and of course must be treated as carcinoma w Inch thc\ 
are Completely benign pohps can reach the si7c of an adult 
fist and cause large bow cl obstruction but this is a \ cry uncom 
mon occurrence Such lesions arc not pedunculated but are 
composed of frondlikc strands and tufts of hy perplastic epith 
ehum growing out from a wide base 

PATHOLOGY 

The gross and microscopic anatomy of poly ps of the colon 
may vary considerably, and any of the clinical types mentioned 
abo\e may show combinations of the few basic aariations of 
nistopathology Epithelial change is the essential pathologic 
change m true polyps and it may var\ from an almost entirely 
normal picture to one so hy perplastic and aty pical that diffcrcn 
nation bet\\ ecn benignity and pre m\ asi\ c cancer ma\ be im 
possible Several classifications of pohps on a bistopathological 
oasis have been proposed but m general the shading off into 
degrees of de differentiation is so insensible that classification is 
meaningless 

At one end of the scale a polyp may be composed entirely of 
submucosal tissue covered b\ apparenth normal epithelium 
ome of these poly ps with normal appeanng epithelial cells mav 
s ow a preponderance of mucus secreting or goblet cells and 
in some the tubules may be enlarged as compared with the 
noiTOal In others the epithelial cords show branching effects 
'^ith treelike cords of submucosa covered with apparently nor 
mal epithelium Some poh ps exhibit architectural hvperplasia 
m i e sense that the epithelium is increased in thickness wath 
mu tiple folds and cy stlike cav ities w hile the indiv idual epithelial 
so H a tumor appear completely normal w hen 

I usual staining and microscopic methods Cyto 

& 1 C change is most commonly present m this last type of 
presenting usually as islands of obviouslv aty pical epith 
c'n^ more darkly and with loss in normal 

the ^rid nuclear polanty Such a tumor is probabK 

ous from the standpoint of being a precancer- 

lesion From this form of polyp the progression tow ards 
.1 proceeds with polyps composed of papillary epith 

m s of xvhich are distinctly atypical and 

ome areas may be classified as carcinoma in situ or show 
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mvasiv e tendencies An orderly procession of increasing de dif 
ferentiation toward malignancy m colon polyps cannot be dem 
onstrated however as m some cases of mulnple polyposis, 
poly ps of all types may be present w ith carcinoma appearing 
m small areas of the most nearly normal epithelium Such situa 
tions tend to give the impression that polyps are side effects or 
incomplete responses to an undetermined carcinogenic factor 
rather than necessanly precancerous lesions in themselves 
The main problem in the microscopic pathology of these 
lesions is first the inadequacy of the usual biopsy and secondl) 
the interpretation of the borderline pictures The pathologists 
diagnosis is limited by the mateni! presented to him and it is 
far better for the surgeon to remove an entire polvp than to 
cut aw ay a small portion of the lesion for biopsy purposes Many 
early cancers will be found in this way that might othenvase 
be missed until recurrence or further growth tal cs place The 
problem of the borderline histology is occasionallv a difficult 
decision The author is of the opinion that a valid diagnosis can 
be made of carcinoma in situ or pre invasive cancer and 
that demonstrable invasion is not always an essential criterion of 
malignancy If however the pathologist essavs to make such 
diagnoses it must be on the basis of rigidly enforced catena 
The easy way out is always to call a doubtful lesion malignant 
but this can do much harm 

SYMPTOMS 

There are no specific symptoms that point to polyposis in 
anv given patient Rather polyps can reproduce any of the reac 
tions of colonic or rectal irritation and the av erage case history 
will show that the two most common complaints of such pa 
tients are cither bleeding or clxronic dtarrbei or both The great 
majonty of patients will present the foregoing complaints and 
only a complete diagnostic work up wall show the underlying 

lesion All too often physicians tend to consider rectal bleeding 

as due to hemorrhoids and diarrhea as due to colitis and 
probably m most cases an inadequate examination is giv en a 
patient before treatment is insututed Unfortunately most ^ 
do have demonstrable dilatations of the inferior hemorrhoidal 
V eins and such minor anatomic \ anations constitute a simple 
explanation for rectal bleeding without further search iManv 
diagnoses of polyposis are missed or delayed for this reason 

Polyps of the colon ordinarily produce somewhat more 
vnicus in the stool than is usual and one symptom that is some 
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what charactcnstic of the large solinn low King poKp is a 
marked morning urgency to defecatCf the bow el mo\ ement con 
taimng much mucus 13inklc>® has noted this to be a fairl\ con 
stant finding but these lesions are rare except m a clinic w ith 
a large rectal tumor sen icc Other bi7arrc effects of the pres 
ence of pol) ps arc rare instances of intestinal obstruction due to 
large sobtar> polyps in the descending colon or rectosigmoid 
and occasional occurrences of intussusception due to peristaltic 
pull on a pedunculated adenoma 

DIAGNOSIS 

hince most poljps of the colon do not produce an\ pith 
ognomonic svmptoms their diagnosis depends cntircK on com 
plete examination of the rectum and large bowel m those 
patients who present complaints indicunc of a chronic lesion 
It cannot be emphasized too strongK that an\ pttient who 
presents complaints referable to the lower bowel particuIirK 
bleeding should ha\e a digital auoscopic and stgnioidoscoptc 
exaimmtwn as the minimum essential diagnostic mancui cr 
As stated aboi e the frequent presence of hemorrhoids should 
not be considered an adequate explanation of rectal bleeding 
nnal other causes arc ruled out Bleeding from abo\ c the anal 
nng or intermittent mucous diarrhea or the presence of one 
or more pol)ps found ba proctoscop\ are indications for 
funher examination b\ barium enema An> one of the preceding 
conditions should be followed b\ rointgen exaimnation, and 
pol}ps are demonstrable through the sigmoidoscope the 
barium enema should be followed b> poste\ acuation films and 
then bv air insufflation and double contrast films to demon 
strate the presence or absence of pol) ps abo\ e the area of colon 
Visualized through the sigmoidoscope This is an essential part 
of the diagnosis because these lesions tend so often to be mul 
^ple and distributed throughout the colon When poh ps are 
suspected the barium enema is not usualh sufficient to demon 
strate them particularly if thex are small and the postex aciia 
tion and double contrast films must be made 
A xer> important part of these examimuons is the absolute 
chanhness of the box^el, as small poI> ps can easil) be hidden 
from xiew b) particles of fecal material adherent to the mu 
cosa Such fecal material maj also simulate pol) ps and be con 
using Routine preparation usuall) consists of an ounce of 
castor oil the mght before the examination and a thorough 
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cleansing enema the morning of the evammation The procto 
scopic examination should precede the roentgen exaniimtion 
as the field of \ ision is clear of barium particles the cleanliness 
of the bowel can be determined and the paaent lurther pre 
pared if necessary 

The appearance of polyps seen through the sigmoidoscope is 
quite characteristic and there is no difficulty in detecting them 
except that the presence of carcinoma usually depends on 
microscopic examination The poly ps appear as excrescences of 
round or mulberry shape either the same color or a httle 
darker than the normal mucosa They may form clusters par 
ticularly as groups of small lesions less than 1 cm in size Most 
polyps are less than 1 cm in size and the small ones measunn 
only a feav millimeters may easily be hidden behind mucosal 
folds 

TREATMENT 

Treatment of polyposis of the colon is. entirely surgical and 
compnscs three types of procedures local destruction through 
the proctoscope colotomy and removal of the polyps and 
colectomy either segmental subtotal or total In patients with 
multiple poly posis combinations of these methods may be 
utilized The indications for the use of each are fairly clear cut 
but there are a few situations in which decision is difficult 

Local treatwent of polyps through the proctoscope should 
preferably consist of complete removal of the tumors with the 
electrocautery snare Fulguraoon of these lesions is to be con 
demned particularly if ulceration is present because no tissue 
is removed in this manner for microscopic assay Of course 
only the pedunculated tumors are best suited to snare removal 
but the flat sessile polyp can be largely removed in this manner 
leav mg the base to be destroyed by local fulguration The ordi 
nary sigmoidoscope can be used for this purpose but a better 
instrument is the totally insulated proctoscope made of bard 
rubber or a black and nonreflecting plastic Anesthesia should 
be used for such a procedure both for the patients comfort 
and the operator s ease the latter because reaching a poly p with 
a snare requires more mampulacion than simple visualization ot 
the lesion and anesthesia will allow greater latitude of motion 
and less operating time Caudal block can be used for very 
low lesions but a low spinal or general will be necessary for 
lesions along the full length of a sigmoidoscope 

There is difference of opimon among surgeons as to the 
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proper t) pe of treatment for pol> ps abo\ c the pentoncil rcflcc 
non All agree that there is sonic dinger m clectrociutery 
removal of these rumors above this level because of the pos 
sibility of perforation with resultant pcntonitis Perforations at 
this point may occur either immcdiatclv or sometime liter after 
an interval of tvventv four to seventv two hours if the whole 
thickness of the bowel wall lias been devitalized bv the heat of 
the cauter> For this reason CattcII and Sw inton*° recommend 
laparotom) and sigmoidotom> for the remov al of pol> ps of tlic 
intrapentoneal colon regardless of w hcchcr or not the> cm be 
reached b> the sigmoidoscope There is good reason for their 
attitude but a reasonable middle ground might be defined bv 
hmmngthe use of the sigmoidoscope and cautery to the smallest 
lesions at this level 

In all patients m whom surgery of the colon is to be done 
whether by laparotomy or through the proctoscope it is adv is 
able to have them well prepared b> cleansing enema A non 
residue but nourishing diet should be given for fort> eight 
hours preceding the operation and in those patients in w horn 
there is no danger of obstruction a cathartic such as castor oil 
should be administered the dav or night before the enema and 
surger) Especially m panents who are to have laparotom> an 
intestinal antiseptic such is succmvlsulfathiazole should aivvavs 
be given for three dav s before the operation This drug is usualh 
^ven in doses of 0 33 gram per kilogram of body weight per 
tla> in divided doses 

KssecUon of the colon in whole or m part allows a number 
OI variations of procedure in removal of polyps The surgical 
procedures are standardized but the problem is choice of the 
est method for an\ given situation Resections of the large 
ovvel are used mainlv when the polyps are located above the 
reach of a sigmoidoscope When a cluster of polyps or a large 
^ itaiy lesion is demonstrable and there is reasonable certainty 
other rumors exist local exctsion or segmental resection 
0 me bow el can be considered with either primary anastomosis 
th closure of a colostomy If local excision is done 

e base of the polyp and the entire thickness of the underlying 
owelvvall should be removed as simple removal of the polyp 
mucosa is not an adequate procedure in those regions 
the colon which cannot be easily reinspected through the 
proctoscope Even with small polyps the presence of cancer 
3 constant hazard and cannot be ruled out even with biopsy 
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One of the most difheult decisions m the handling of polyp « 
what to do wth the patient from whom a polvp has been 
removed which on microscopic ex-iminanon reveals a smaJJ area 
of tissue which is doubtfoHv malignant The decision is most 
difficult when the lesion ism the rectum because radical surgen 
for such a lesion entails removal of that segment at least wirh 
resGItanc permanent colostom} If a rectal lesion is definitely 
malignant then a radical resection of the Miles type is indt 
cated because the size of the tumor does not control the likeh 
hood of metastases to adjacent nodes 

Subtotal resection of the colon should be done m those pa 
tients in the earlier age groups who have multiple polvposis 
scattered throughout the lai^e bowel when the lesions in the 
rectum and lower sigmoid ire controllable through the sig 
moidoscope In such a patient the eventual occurrence of cancer 
m the bowel is so probable that such a radicil procedure is in 
dtcated IdeaUv the polv ps m the rectum and rectosigmoid are 
destroyed b\ electrocauterv and fulguration through the operit 
mg sigmoidoscope and then an ileosigmoidostomy is done with 
resection ot the colon down to the point of anastomosis This 
procedure mav be done in as man\ stages is seems advisible 
for a given case depending upon operability Following this 
the patient must be checi ed at regular and frequent intervals b\ 
proctoscopy and anv new polyps destroyed as they occur This 
must be done for the rest of the patient s life for the possibility 
of cancer is ever present 

Totil colectomy is reserved for those patients yvith such pro 
fuse polvposis that control of them m the terminal gut through 
the sigmoidoscope is impossible In a few patients with familial 
diffuse polyposis the mucosa may be totalh repliced bv the 
poly ps m such cases it is futile to attcnipt to clear up such situa 
tions locally The decision as to when to do total colectomy 
m such patients is difficult and there is no agreement among 
surgeons No one yvants to condemn a patient to a permanent 
ileostomy simpK to remove a potential circmomi and most 
patients will refuse such a recommendation unless they are hav 
mg enough trouble from diarrhea and bleeding that they are 
driven to it Most surgeons wait until svmproms are severe 
enough or unnl then, is evidence of carcinoma before under 
taking such a procedure Ai any rate patients w ith such lesions 
must be follow ed v ery closely if they are not operated upon 

at once In general ulceration or bUeding which has progressed 
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to the point of being present daily, is strongly suggestuc of 
carcinoma, even though the \ ra> may not reveal the deformity 
of a malignant tumor This point alone ma> be the deciding 
factor in making the decision to resort to radical treatment 

PRESENTATION OF CASES 

Case I— AI E n Negro woman aged fiftj si\ vears was ad 
mitted to the Research Hospital November 19 1938 The patient 
Had had a low grade discomfort in the left lower abdominal quad 
rant for fourteen months and slic had lost 25 pounds m weight m 
the last year For the last si\ months she had had blood m the 
stools dailj This was fresh red blood and w as mivcd w ith mucus 
usually appearing at the end of each bowel movement Her past 



. 'S 28 (Case I) -Cross section of entire pol)p removed from the sigmoid 
of th ^^S^Ticntal resection Tlierc is definite invasive carcinoma in the tip 
e polyp with the remaining tumor being entirclj benign 

historj yyas irrelevant e\ccpt that she had had a supraceraical pan 
for fibroids m 1929 

njsical examination revealed nothing remarkable and she was 
^ erred to the Rectal Clinic for proctoscopy and barium enema 
polypoid nodular pedunculated lesion was found at 22 cm and 
^ps> showed adenocarcinoma 

to was referred to the surgical service and an cxplora 

V operation showed the lesion to be localized and about 3 5 cm 
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in diameter As it was situated too low to be extenonzed, and it 
was thought that complete resection of the rectum uas unneces 



F g 29 (Ca c I) — H gl po tr macn fie t n of In on n T mre S sect o 
taV n th ou h |unc( n of ben gn a d m I gnant p thel m 

sar> a prchminar\ colostonn was done through an inguinal stab 
w ound \ few w eeks later $ cm of sigmoid aboi e the reflection 



Fig 30 iCa c 111 — S t f pol>p remo d f om p t ent th d ffu e poh'p* 
osis of the c 1 n Le on sho bengn p H-p % th m h mfl mm non 


was resected and the bowel continuiu restored b> end to end an 
astomosis The colostom> was later closed after complete healing 
had occurred and the patient has been w ell since 
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The patient was last examined on August 24 1943 at \\hich 
time there was no e\idencc of recurrence The resected specimen 
sho^^ed a pedunculated poU p with adenocarcinoma onl\ at the tip 
the rest of the lesion presenting onU arx pical epithelium shading 
off mto normal appeanng mucosa at the base (Figs 28 29) 

C\SE II— C P a white man aged nineteen \cars was admitted 
to the Research Hospital October 7 1941 The patient was entireh 
ttell until about three \ears prcxiousK when during the summer 



turn 


Sin ^ attack of se\ere diarrhea which lasted for ele\en daxs 
periods of intermittent diarrhea with fi\e or sl\ 
^O'ements daih lasting for about one week and appearing 
dunn<T^^^ two or three months Both during anacks and 

the t 1 ^ *titer\als there would occasionalh be fresh blood m 
that Patients famiK historj was enurelj irreletant except 
toneu of cancer one of the ear and one of the 

trnnL!^ Were no members of the farnih with am intestinal 
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Ph>sical examinatiQti was negative except Cot moderate teader 
ness over the Jefc abdominal qiiadrants Proctoscopic Ktarranation 
revealed diffuse poljpoid change of the mucosa up to 24 cm vvicJi 
no normal mucosa visible The individual polvps measured up to 
? cm in diameter and biopsies from two of them were reported as 

adenomatous polyps (Fig 30) 

After surgical consultation it was decided to treat the lesson con 
servati\el> as ic was impossible to destro> the pol)^ps m the rec 
turn and sjgmojd b> local measures Coicctomv to be considered 
if urgent s-vinptoms develop 

CvsE III — G G a white male aged seventy five years was ad 
mmed to the Research Hospital July 10 1940 For the preceding 
eight months the patient had complained of a chronic diarrhes 
having from six to eight bowel movements daily Each movement 
consisted almost entirely of w hire mucus In the last month there 
had been some infrequent bleeding with defecation Past and family 
histones were irrelevant 

Physical evanunation was not noteworthy except for the fiftdin 
of a iipotna situated over the left ihac spine Ecctal examination k 
sealed a soft papillary mass 3 to 4 inches m diameter arising from 
the posterior rectal wall about 3 inches above the anal maigm 
Biopsy from this mass was reported as benign papillary polyp of 
the rectum Barium enema revealed only this nonobstrueting fiU 
mg defect m the rectum (Fig 31) 

Under spinal anesthesia ibc mass was removed bv multiple suture 
hgations of the base which was ■> inches wide and morcdlation 
of the rumor mass vvas done This tissue was likewise reported as 
showing bctwgn papillary polyp of the rectum This patient haste 
maincd well and there was no evidence of recurrence on August 
J943 
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Dinerticula of the colon arc either congenital or acquired 
True congenital di\ crticula or sccondanly acquired dn erticula 
(those due to traction on the bowel wall) arc quite rare and 
of httle surgical interest By common consent m discussing this 
lesion we refer to the pnmar) acquired multiple diverticula 
of the colon (usuallv the sigmoid) m which the diverticula 
are herniations of the mucous membrane through gaps in the 
musculans The presence of uncomplicated div erticula is re 
ferred to as di^erticulosis When these sacculations become m 
flamed the term dt ertiathus is used It should be recalled that 
in the colon the diverticula form away from the mesenteric 
border in two rows immediately to the mesenteric side of 
die antenor and postenor lateral muscular taenn at which 
point the blood vessels enter the submucous laver They are 
hernias of the mucous membrane through gaps in the muscle 
coat and in all but the smaller pouches muscle fibers arc present 
only in the region of the neck of the sac 


INCIDENCE AND ETIOLOGY 

It is difficult to fix the true incidence of this lesion Various 
statistical studies both chnical and necropsy material place the 
incidence at between 1 and 10 per cent An average incidence 
of about 5 per cent in cases examined roentgenologically is 
usually quoted but this does not necessarily represent the fre- 
quency of occurrence m all patients— only m those with suf- 
ficient abdominal symptoms to warrant special examination 
hlen are more commonly found to have this disease than 
"omen m the proportion of about 2 to 1 and all authors are 
agreed that males are more frequently affected by the comphea 
tions of the disease than are females The majority of cases 
of diverticulitis are seen between the ages of fifty and seventy 
years the peak age incidence being fifty five to sixty fiv e y ears ^ 
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Acquired diverticula may occur in any portion of the colon 
or rectum either singl> or m \ery large numbers diffusel) 
throughout its entire length The sigmoid and descending colon 
ho^\ever are more frequently involved than all other parts of 
the gastro intestinal tract below the stomach combined account 
ing together for IS to 80 per cent of colonic diverticula with 
the sigmoid alone accounting for the vast majority of these 

What percentage of patients with diverticula develop diver 
ticuhtis^ This has been variously estimated from clinical data 
to be from 12 to 15 per cent {Tggers T E Jones) Of 1300 
subjects m whom diverticula were found during routine gastro- 
intestinal examination b> Rankin and Brown * 227 (17 per cent) 
were considered to have divciticuhtis In the autopsj senes of 
1 1 1 cases reported by the same authors there were sixteen cases 
(14 per cent) of diverticulitis 

Many theones have been advanced for rhe etiology of diver 
ticulosis including old age constipation frequent puigacion 
excessive fat or emaciation disturbance of the sympathenc 
nerves of the colon and an inherent weakness in the structure 
of the bowel which is usually at the point of exit or entrance 
of the blood vessels Most authorities today feel that the diver 
ticula result from high intra intestinal pressure forcing the 
mucous membrane through the vascular gaps in the muscular 
coat of the bowel Edwards feels that there is no evidence to 
show any congenital predisposition to diverticula or that they 
are due to degenerative changes m the muscle or to disease of 
the blood vessels themselves Tlie pulsion force is probablv 
due to irregular spasm of the bowel musculature maintained 
ov er a considerable period of time Poate® summarizes the factors 
in etiology thus The point of vascular penetration through 
the musculature of the bowel wall constitutes a point of weak 
ness General factors influencing the health of the individual 
or tending tow ard loss of muscle tone mav increase the divan 
canon of muscle fibers at this point Fatty infiltration may also 
play a part as may chrome constipation or spastic colins with 
either of which gaseous distention is of common occurrence 
No single factor can explain the origin of acquired diverticula 
m the colon and it is much more likely that the process results 
from a summation of these several factors 

PATK0L06IC FEATURES 

Div erocuhtis is always due to retention of fecal contents It 
is most common m the sigmoid because (1) div erticulosis is 
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more common here and (2) the signioid contents arc solid 
AVhen fecal material is squeezed into a fully formed bottle 
necked dn crticulum it cannot rcadilj get out again As a result 
of retention the mucous membrane lining the diverticulum be 
comes inflamed, and an inflammatory reaction inv olv ing the sac 
and the pericolic tissue follows This of course is associated 
with further narrowing of the diverticular nccl Tlie stage is 
then et for a variety of secondary inflammatory changes which 
have been so well portrayed by Edwards^ in the following 
simple diagram 


DI\ ERTICULOSIS 

I 


Acute Dnerticulitjs 


Perforation and 
generalized peritonitis 


Tracking to the 
furf ce m the 
left iliac fossa or 
left renal region 


Localized abscess 


I 

Chronic I>Merticuhtis 


Pericolitis 

I 


Olislruction Vdhcsions to 

adjacent organs 


Rupture into 

1 Bladder (colovesical f stula) 

2 Other hollow viscera 

3 General peritoneal cavity 


SrMPTOMS AND SIGNS 

^^^rnonly agreed that ducrticulosis is asymptomatic 
>ith the supervention of inflammation symptoms arc pro 
need In mild cases the symptoms arc frequently ascribed to an 
irntible or unstable colon these symptoms include pain 
m the left lower quadrant constipation (sometimes alternating 
'1 P ^*^*'^hea) epigastric distress flatulence and nausea Pain 
^ and most constant symptom is usually located 

in the left lower abdominal quadrant and is of the type usually 
^ociated with some degree of obstruction to the lumen of 
e bowel It is usually intermittent and is commonly desenbed 
^ cramping or due to gas The attacks are frequently 
companied by low grade fever leul ocytosis distention 
^usea and very often symptoms referable to the bladder such 
frequency and dysuria 

lef ^ severe cases the clinical picture is that of an acute 
ilia^ f appendicitis with tenderness and rigidity in the left 
cas« ^ somewhat less than half of the 

abdominally or per rectum Bleeding is an uncommon 
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symptom The more acute mamfestations may be precipitated 
b> strong laxativ es dietary indiscretion or trauma 

The symptoms varj from this general pattern depending on 
the dev elopment of complications The most dreaded but for 
nmately the least frequent complication is icute perforation 
into the free peritoneal cavity producing a spreading septic 
peritonitis (This complication is rare because peridiverticulitis 
usually serves to wall off the impending rupture by drawing 
loops of bowel to the sigmoid or fixing the latter to the bladder 
lateral panctal pentoneum or anterior abdominal wall) The 
signs and svmptoms arc those of perforation of any hollow 
abdominal viscus plus the familiar signs and sy mptoms of spread 
mg peritonitis This is a dangerous complication with a very 
high mortality 

With aiscess fonintion a mass of variable size will usually 
be palpable The abscess may rupture into an adjacent hollow 
V iscus (with recov erv ) or it may rupture into the general pec 
itoncal cavitv it may also trad to the surface in the left iliac 
fossa near the anterior superior spine or in the left renal region 
closely simulating a perinephntic abscess 

In dnerttctilitis 'uitb obstruction the latter is usually of slow 
onset rarely becomes absolute and is due to srcnosing peridiver 
ticuhtis Tumefaction plus obstructive phenomena cliaractenze 
this phase of div erticulms It is in this group of patients that it 
IS so frequently difficult sometimes impossible (even at the 
operating table) to make the dilTerential diagnosis between the 
inflammatory lesion and carcinoma 

Another senous and frequent complication is fistulous coin 
vtumcation befueen colon and bladder The passage of fecal 
material and gas per urethra is pathognomonic of this comphea 
non It IS w ell to remember that diverticulitis is the commonest 
cause of colovesical fistula Higgins® recently studied 382 cases 
of colovesical fistula and found that mnety two were due to 
diverticulitis and fortv eight were caused by cancer of the 
sigmoid or rectum 

DIAGNOSIS 

A carefully elicited history and the symptoms as already noted 
will usually lead one to the correct diagnosis Supplementary 
information may be obtained by x ray exannnrUon of the 
by means of the banum enema and by sigmoidoscopy The 
former will accurately establish the diagnosis by demonstration 
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of the di\ erticuh is cll as the site of the lesion and the c\tcnt 
ofinvoKcmcnt There js clnnctcnsticslK iserntcdor picl ct 
fence roentgen nppeinnce— one must remember hou e\ er that 
there ma> be a \ nnet> of si ngnphic appearances depending 
on how much of the pouches is filled with the opaque, medium 
Sigmoidoscop) mi> be of value in the diagnosis when the 
dnerticular openings can be seen b\ direct vision Other sug 
gestnc sigmoidoscopic findings include immobiht> of the seg 
ment being examined sharp angulation narrowing of the lumen 
mucosal edema extrarectal mass and inability to pass tiic sig 
moidoscope the usual distance 

Much has been written about the differcinnl diagnosis be 
tween du erticulitis (tumefaction) and cancer of the colon In 
many cases the differentiation is w cll nigh impossible c\ en to the 
most expenenced surgeon with the abdomen open Usually a 
history of previous attacl s of left lower quadrant pain the 
nnding of a tender palpable mass in the left lower abdomen 
'Mth fever leulotytosis and absence of occulr blood m the 
stools speal s more for dixcmculms RadiologicaIl> diver 
ticulitis IS manifested b> varying degrees of spasm ind hvpcr 
motility of the segment involved the length of bowel involved 
|s usually longer and unlil c the sharp line of demarcation 
etvveen cancerous and normal bowel diverticulitis docs nor 
erminate abrupclv but becomes as it merges into the normal 
ontour of the bowel fusiform or spindle shaped Schatzl i^ 
others have also stressed the facts that m diverticulitis the 
mucosal folds, are presen ed the size of the tumor lias a rendenev 
0 c ange and obstruction is rarcK complete 

CONSERVATIVE TREATMENT 

^ Tarlv mild or uncomplicated div crticuIitis maj be treated 
b Such management consists chiefiv of complete 

test administration of parenteral fluids to rest the inflamed 
niamtain chemical balance heat to the abdomen 
q I petrolatum orally small doses of morphine if pain is a 
and^^'^^^K antispasmodics Heat is of great value 

trie ®^mimistered in various wa>s asbv hot pad s elec 

ircatn o (m women) b\ the Elhotr 

short^^h^^ "^he judicious use of sulfonamide drugs ma\ cut 
^ of inflammation The compounds most widely 

Manv^*^ moment are sulfaguanidine and succinvlsulfathiazole 
) enthusiastic reports of the use of these drugs in colon 
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inflammations have recently been made For more sustained 
systemic effects especially with progression of mflammanon 
to involve more of the bowel wall a sulfonamide such assulfadi 
azine should be recommended 

As the acute stage subsides food should be giv en and the diet 
—low or nonresidue— gradually increased borne physicians em 
ploy warm saline irriganons or warm oil retention enemas but 
Stone^® and others advise against this for it seems unwise to 
them to put fluid under pressure into a sigmoid which is the site 
of acute inflammation 

SUR61CAL TREATMENT 

The tudtcations for surgery are the comphcattom of di er 
ucuhtis These include 

1 Acute perforation and peritonitis 

2 Chronic perforation— pendiverticular abscess 

3 Obstruction 

4 Fistula formation 

Acute Perforation 

As Stated before this is the least frequent but most dreaded 
complication of diverticulitis It is an urgent condition demand 
mg immediate operation As with perforation of other hollow 
mtra abdominal organs the prognosis depends on the interval 
elapsing between perforation and operation 

The biological disturbances that accompany this compheanon 
must be quid Ij and effectively combated This includes the 
intravenous administration of fluids salt and proteins (plasma 
serum amino acids) the local application of heat and the ad 
mimstration of sedatives The abdomen may be opened by one 
of three incisions— median subumbihcal left low paramedian or 
left oblique muscle splitting Having evposed the perforate 
diverticulum there is some difference of opinion as to the 
method of dealing with the offending lesion Manv surgeons 
(including Rani in ® Abell ” Erdman ^ Cornw elP®) recommend 
that vv here possible the perforation should be closed and the 
peritoneal cavity drained (5) Other equally competent men 
(Jones Graham “ Shallow bebev e that no attempt at repair 
should be made since the sutures will not hold m the edematous 
inflamed bowel wall and that the omentum may be broug t 
down and tad ed over the involved area and local drainage 
stituted In some instances— for example w hen the actual site o 
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perforation cannot be found—it may be feasible to c\tcnonze 
the inflamed segment of bowel Because fistula formation so 
frequently follows the above procedures it may be wiser to 
complement such operations with colostomy to shunt the fecal 
current and allow more rapid regression of the inflammatory 
process When all inflammatorv changes have subsided (and 
there is no evidence of obstruction) the colostomv ma\ be 
safely closed 

The generalized peritonitis sofrequenth a part of the clinical 
picture of acute perforation should be treated b> Fowlers 
position nothing b> mouth, adequate administration of fluids 
electrolytes and protein heat to the abdomen small doses of 
niorphme, and proper decompression Distention may be re 
Jeved also by use of the rectal tube and the administration of 
OX) gen by nasal catheter or B L B masl 
Ihe use of sulfonamides both jntrapcntoncall> and paren 
erafy is now a regular and established part of the management 
0 these lesions Thc> should be cmplojtd m full doses, with 
ue regard for the untow ard reactions 
In patients seen late after the onset of symptoms (after tw elve 
0 twenty four hours) the question of expectant s>mptomatic 
treatment must be carefull> considered 

Chrome Perforation (Pendiverticular Abscess) 

^Abscess formation wath localized peritonitis is the most com 
of the disease under discussion Infrequenth 
^ papable mass will gradually subside under conservative man 
Viscus^*^ fortunately perforate into an adjacent hollow 

abscess present it is wise to ddav surgical intervention 
then become securely walled off Tlie best course 

and minimum of operative interference— simple incision 
neall latter may often be earned out extraperito 

colo^ rectum One should be careful not to enter the 

n should this inadvertently happen, Shallow advises that 
^°^ostomy be done at once 

shonM^k "^^hout colostomy adequate time 

■nomh ^ for healing This may take from four to six 

if rfi ^ more After this resection may be necessary 

doss not entirely subside 

important thing to remember regarding the treatment 
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of dn erticular abscess is that radical surgery should not be at 
tempted m the presence of acute inflammation 

Obsfruciion 

Acute obstruction m this disease is rare chronic obstruction 
common In the more acute cases simple conservame surgical 
treatment consisting of colostomv or cccostomy is advised In 
addition of course measures already uell established for com 
banng bowel obstruction must be used as adjuncts adequate 
and prompt replacement of fluids electrolytes and proteins 
blood or plasma where indicated and the use of the sulfona 
mides \\ ith this treatment inflammation and obstruction usuailv 
subside and it is possible to restore the fecal circulation in four 
to six months The time of closure of the colostomy is best 
decided by the results of roentgenographte study with the 
barium enema 

In the more chronic cases clinical judgment decides the 
optimum time for surgical interference One must consider such 
factors as the age and general condition of the patient the dun 
con of the disease the extent of invoKement and the degree of 
distenaon The operation of choice is colostomy first some 
distance above the mass I should lil e to point out parenthet 
ically that the tendency of late is to provide some type of 
colostomy that completely diverts the fecal stream and to use 
the transv ersc colon more frequently Alton Ochsner modi 
fication of Devines colostomy answers the purpose admirably 

The usual inten al treatment should be carried out and after 
convalescence progress studies by meins of the roentgenogram 
and sigmoidoscope will help determine the future course to be 
taken T he stoma should not be closed for six to tw elv e months 
and the surgeon should be quite ccnain before closing the 
colostomy that there is no residual obstruction 

If complete healing does not tal e place resection must be 
considered Here again the choice of procedure will depend 
on the condmon of the patient and the extent of colon involve 
ment If a smallsection ofbowel is involved resection with end 
to end anastomosis can be performed In most cases it is prob 
abh safer to carrv out excision of the affected bow el segment 
by an operation of the Paul Mil ulicz type Occasionalh wit 
very extensive involvement permanent colostomv may have to 
be recommended 
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Fistula 

Antenor Abdovmil Wall Ftstiila —Whether a pcridivernc 
ular abscess rupnires sponrancoiish or is opened surgicall) i 
fistula generally results Most large bowel fistulas of this t\pc 
\ull close spontaneous!} in the course of time Alorc persistent 
fistulas will frequenth close after colostom} is done proximall) 
If after colostom\ spontaneous healing does not occur rcscc 
cion of the fistula and the imoKcd bowel will effect a cure 
Colo esical F isuila —This is another frequent and serious com 
F dnerticuhtis It occurred in 14 5 per cent of Ran 

Ivin forty eight surgical eases 1 5 per cent of Brow n s'® senes 
and 13 per cent of Lockhart Mummer} s'® ninet} one patients 
"ho came to operation 

There is general agreement in the first essential in the treat 
nient of this lesion— proximal colostomv After a rcisonablc 
period de\oted to applications of heat, frequent irrigations and 
proper dietar} measures subsidence of the inflammation will 
snail) tal e place Operatit e correction w ill then consist of 
excision of the fistulous tract closure of the bladder opening 
n in most instances resection of the affected segment of colon 
exon often supplements this procedure with suprapubic 
) stotom} w hich is allow ed to function for three to four w eel s 

SUMMARY 

colon occur frcqucntl} —the} are narrow 
^ fhen walled herniations of mucosa coxered b} perito 
^ beneath which there ma\ be \arnblc amounts of fat 
acti brought about b\ a combination of sex cral factors 

ha? 4^ boxxcl XX all xxhere some muscular xveal ness 

^ev eloped related to the site of entrance of the blood x essels 
dive ^ factors usually associated xxith the onset of 

include straining at stool the use of irntatmg 
g and enemas and dietar} indiscretions 
The 1 demanded only for the complications 

nids^^ '''^ude acute perforation of a dix erticulum xvith pento 
_^^pendivenicular abscess obstruction and fistula formation 
prsfl in surgical treatment has been toxxard conserxatism 

procedures being usualh adxised 
rath ^ 1^^'^^^ce of carcinoma with diverticulitis is incidental 
actual but the chronic sclerosing inflammatory type 
"'V be difficult to differentiate from cancer 
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EXTENDING SURGERY IN THE TREATMENT OF 
CANCER OF THE COLON* 


ALEXANDER BRUNSCHWIG MD FACSf 

Operations for resection of carcinonns of tlie colon h'i\c for 
some time been more or less standardized There js sonic vma 
tion in technic depending upon the lc\ cl in the colon at w hich 
the neoplasm de\ clops Hepatic nictasnscs arc often regarded as 
contraindications to radical resection of the primary groavth 
and colostomy abo\c the obstructing or bleeding lesion is the 
usual practice Where the pnmary neoplasm is relatively small 
and hepatic and pentoneal metastascs not very extensive cxci 
Sion of the primary grow tli by either the extenonzauon pro 
cedure or resection and end to end anastomosis may be earned 
out 

In some patients carcinomas of the colon may attain consider 
able size before gross evidence of metastascs is present Such 
neoplasms may extend locally to involve neighboring organs and 
tissues When this has occurred the ultimate prognosis of course 
IS guarded, since lymphatic and hematogenous spread beyond the 
gross limits of the neoplasm has usually developed These situa 
tions however, should not deter the surgeon from an attempt 
3t local excision of all macroscopic tumor In some instances a 
surpnsing degree of palliation will be afforded in that the pa 
tients general condition is improved because of removal of 
considerable parasitic tissue and obstructions are relieved The 
I'cs of some of these patients arc appreciably prolonged in 
comfort Standard procedures cannot be described because of 
the Wide variation in the findings at operation in patients with 
advanced cancer of the colon that has extended beyond the 
Colon Pnor to inspection and palpation within the abdomen it 
IS not possible to know what other organs and tissues are in 
'Owed and hence definite preoperative plans cannot be formu 
lated Needless to add the excisions are carried out beyond 
gross limits of the tumor when possible and the secondarily 
•nvoUed tissues and organs are removed eti vitsse with the pri 
^ry g rowth 

ihe Department of Surgery University of Chicago Clinics 
rrrofessor of Surgery Uni>ersity of Chicago Attending Surgeon Uni 
of Chicago Clinics 
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corny through a small incision to the left of the main iradliafi 
incision and the latter closed in layers 

The surgical specimen consisted of most of the transvew 
colon bearing i large tumor mass spleen body and tail of the 
pancreas and omentum (Fig }3) The total weight was 1864gm 
Microscopic scudj of the tumor revealed adenocarc-inoma 
Comalescence was essentially uneventful until the thirty stc 
ond day when a large abscess in the abdominal wall about 
the Lolostomy was discovered and drained The patient vas 
discharged on the fifty seventh day with the colostomy func 
tioning normally 

At home the patient spent much time in bed but was also 
able to be up several hours a day Asthenia was progressive and 
appetite w is always poor There was no evidence of bow d 
obstruction however and no pain The patient died at home 
the middle of March 1942 three and one half months after 
operation Several days prior to death icterus developed which 
became progrcssiv ely severe 

Case II Palliation Obtained by Rejection of an Extenjive Carcinoma 
of the Colon Cloture of ColoJtomy Wa* the Urgent Dei re d 
Patient 

C G a white woman aged forty nine years was admitted to 
the University of Chicago Qmics January 4 1941 Two and a 
half years previouslv she had an ictack of acute intestinal obstruc 
tion for which an cmcigcncj nght sided (ascending colon) color 
tomv was performed in another institution Recovery was satisfic 
tory and return to normal physical activity was possible but nt*' 
existence was rendered very unhappy because of copious move 
ments from the colostomy General physical examination was nega 
tuc for evidence of carcinoma A barium enema revealed a typ“^ 
filling defect of the splenic flexure characteristic of carcinoma 

Operation was performed on January 9 1941 as follows 
A high left rectus inasjon was made Palpation revealed * 
large mass m the splenic flexure (Fig 34 A) about the size or a 
large fist It was adherent to the anterior parietal pentooe^i^ 
and to the posterior parietal peritoneum m this region 
also adherent to the hilum of the spleen and to the tad of ^ ^ 
pancreas There were no apparent hepanc or pentoneal metas 
tases The lateral pentoneal reflection of the descending co on 
was incised A circular incision was made about the adhesio 
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of the mass to the anterior pinctal peritoneum freeing the 
latter wth the mass The nght hand was passed o\er and 
behind the spleen and dow nw ard and b\ digital dissection the 
mass was elevated from the adhesions to tlic posterior abdom 
mal wall The spleen mass and tai! of the pancreas were then 
elevated A mass ligature was passed about tlie tail of the pan 
creas and splenic vessels 6 cm provimal to the tip of the tail 
and Its adhesions to the mass The pancreas was transected (Fig 
34 B) Dunng subsequent manipulations the mass was opened 




Fie 34 (Case II) —A Schematic presentation of condition on admission of 
h IS 3 functioning cecostom) stools continuouslv liquid This 

ad been made nvo and one half \cars prctiouslj m another institution T 
”ge carcinoma inrohmg the splenic flevurc infiltrating the anterior panetal 
M ^his region and postenorh into the hilum of the spleen and 

01 the pancreas 

the ^he manner of resection of the carcinoma bj transection of 

dssT colon proximal to the growth of the upper descending colon 

p transection of the distal pomon of the bodj of the pancreas 

spleen tumor mass and portion of the bod\ and tail of the pancreas 
removed en masse Double barreled colostom\ at incision site and sub 
‘^quent closure of both colostomies 


ccame apparent that this was a large empt> cavity lined bj 
mor No colomc v\all was identified instead it appeared to 
been replaced bj. tumor tissue that had extended outward 
e spleen tail of the pancreas and mass w ere then extenonzed 
The afferent loop to the mass consisted of the left 
Hion of transverse colon the efferent loop consisted of the 
of fhe descending colon Pi>r clamps were applied 


-L ■; oiass w as resected Iodoform gauze packs w ere applied 

^bout the closed ‘double 1 ■ - ’ ■■ 


the vv 


ound was closed in layers 


1 barreled colostomv and the remainder 
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Convalescence w as complicated by a deep left flank and left 
subdiaphragimtic abscess which ^vere drained The patient was 
discharged on the thirt> fourth day \v ith the w ound healed and 
an open left sided colostomy Bowel movements continued 
through the right cQlostom> 

1 our and one half months later the patient w is readmitted 
and both colostomies closed at the same sitting 
Following the last discharge the patient s condition appeared 
quite satisfactory for several months and the absence of colos 



Fig J5 (Cas II) —PI otogr ph of the spec men removed at operauon in 
d c t d n Figure 34 The tu lo ms ha be n opened and re als a lar^ 
centr 1 cavirv C b und d b\ a im of neoplast c i ssu T th t has extendea 
b \ond the 1 m ts of the pre cxisnng colon m ih s r c on No e nden e ol 
the col n all i present Instead the lumen of the colon n this reg on u 
surrounded by tumo P Th d pla cd p rt on f the p creas surrounned 
by areolar t ss e a h ch a dh rent to th la ge tumor ma s and was re 
sected m masse v th it 

tomies was a source of considerable satisfacnon However on 
February 24 1942 eight months later she was readmitted stat 
jng that for the past week there s\as frequent \omiung more 
or IcK continuous abdominal pam and extreme w eakness Exami 
nation revealed no masses or fluid m the abdomen but some 
resistance in the left upper quadrant Mar! ed asthenia was pro 
gressive during the next four days and the panent expired March 
1 1942 

Necropsy revealed extensive intra abdominal and pulmonary 
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Case III Appreciable Palliation by a Series of Operations for Recur 
nng Cancer pf the Colon 

C B a white man aged fom eight >ears was admitted to the 
Uni\ersit\ of Chicago Climes Januan 13 1941 complaining of 
pain m the right lower quadrant, anorexia a weight loss of 
pounds during the previous two months and occasional vomitmg 
for sue weeks A > ear prev lousK an appendectomv was performed 
m another institution for persistent right lower quadrant pain but 
this operation did not relieve the s>niptoms On phvsical examma 
tion an oval mass was palpated beneath the appcndectom> scar 
Binum fluoroscop} rev ealed a constneang lesion in the cecum 

FmtLaparotomy 22, 1941 hpirotom> was per 

formed through a low right rectus incision A tumor mass about 
8 cm m diameter w as found in the cecum and sev era! loops 
of ileum were adherent to it (Fig 36 A) No metastases were 
present in the liv cr or ov er the peritoneum Numerous 
firm lymph nodes were palpable in the mesentery of the small 
bow el and about the aorta One of them w as remov cd for biopsy 
and an ileotransv ersc colostomy was performed 
Convalescence was uneventful and the paoent was discharged 
on the sev enteenth day postoperative \ ray therapy was given 
to the right lower quadrant from Februarv 6 to Alarch 3 1941 
3nd from June 13 to July 19 1941 

The patient was readmitted August 4 1941 complaining of 
severe right lower quadrant pain of five days duration Up to that 
time he had been quite active physically and felt well except for a 
''eight loss of 20 pounds since the previous operation Hxammation 
of the abdomen rev ealed marked ngidity in the right low er quadi^t 
®'er a mass and a chronic smus in the old appendectomy ^ar 
drainage was purulent and not fecal Temperature 98 8 F w te 
blood count 8400 The sinus xvas spread open to a greater degree 
to facihtate drainage and the patient was discharged 
He v\as again admitted October 5 1941 The mass in the ng t 
‘ovver quadrant was larger The liver was not palpable and there 
"as no evidence of ascites 

Second Laparotomy ^On Ocxohzr 9 1941 laparotomy xvas 
^gain performed as follows , 

A long elliptical incision was made m the nght lower quad 
f3nt 7 cm at its greatest width This included the skin or 
'he low er nght abdominal w all about the draining appendectomy 
which was apparently adherent to the subjacent mass and 
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the muscle and fascia of the abdominal wall between the dan 
and the deeper mass WTien the abdominal cavity was entered 



c £> 


Fjg J6 (C sc F nd ngs at laparotomy January 1941 latg 

c noma of the ce um th loops of maJl bo vcl adherent An iJ otr nsv fsc 
olo tomj t a done 

B Operation October 1941 at hich i me an eliipi cal port on of the ah 
domin 1 wail n the ngl t lo cr q« drant as r m ved and a re ecton 1 
the nvad ng tumor c cum ascend col n r ghc irans ersc col n and 1 f 
30 cm of th jejunum asp rfonned TTie pr vi as i) otrans rse colostoni 
a und turbed 

C The situat n n Jon 1942 sho ng the supetfi al ngu n 1 lyttijm 
nodes conca n ng met t t c can: noma Th sc ere res cted 

O Th last oper ton perform d n May 194J sho ng tl iarg iu>” ^ 
mass n th r ghi sid of th abdom n xt nd ng ant ri riv into th abdom n 
wall of hicit 3 large 11 pocal pomon as r sected as si o vn e tend ng up- 
ard to surround th pre ous leocolo tom) and backs ards mto the po^ 
ten r abdom nal ali ^ neoplasm and surrounding bo el v r rem 
and a second ile trans rse coloston^ performed 

the cecal mass «as found not to be adherent to the loops of 
small bow el as w as the case at the first laparotomy The site 
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of the ileocolostom\ is inspected and found to be m good con 
diaon Incision i\as made in the latcnl penroncil gutter and the 
cecal mass, ascending colon and hepatic flexures w cre mobilized 
There vere dense adhesions to the muscles of the ihac fossi 
of the nght pehis and these were separated bi sharp dissection 
The crans\ersc colon and ilcum aaerc transected just to the 
left of the ileocolostomy and the mass a\as rcmo\cd (Fig 
36 B) Qosure of the abound was difficult because of excision 
of skin muscles and fascia of the abdominal wall Ilxtcnsne 
undermining of the la>crs about the aaound finalK permitted its 
closure under tension Com alcsccnce w as unc\ entful 


Dunng the late fall and winter of 1941-42 the patient tra\eled 
in the southwest and felt quite x\cll 

On June 15 194’’ he was readmitted complaining onK of a 
swelling in the nght groin Examination re\ ealed this to be sc\ cral 
large firm inguinal nodes (Fig 36 C) On June 16 a radical re 
section of these nodes cn viuse was performed and he was dis 
charged a eek later 

On April 14 1943 the patient was again admitted complaining 
of lower abdominal pain nausea xomiting and intermittent diar 
rhea. These s^ mptoms had been present mtermittenth for a month 
^^ammation of the abdomen again revealed a large firm mass in 
rhe nght lower quadrant which extended upward and toward the 
J^idline to beneath the umbilicus The skin over the nght lower 
^adrant appeared once more adherent to the underl) mg mass 
The abdominal wall m the nght lower quadrant was edematous 
^d adherent to the mass The liver was not palpable and there was 
00 evidence of ascites Roentgenograms of the chest w ere negativ e 


T/wrd I,ap7rof07//y — On AIa> 4 1943 laparotom) was again 
performed An ellipncal incision was again made in the nght 
ower quadrant to include that portion of the abdominal wall 
CO be adherent to the underl> mg mass \\Tien the 
^ domen was opened an irregular mass of tumor tissue about 
ouble fist size w as encountered in the nght iliac fossa Adher 
to It were several loops of ileum The ileocolostomv was 
i^w-n dovwnward and into the nght iliac fossa and appeared to 
^ ^^ounded by irregular neoplastic infiltration Large firm 
nodes were present in the mesentery of the small bow el extend 
^ng upward to the ongm of the supenor mesentenc arterj The 
niass infiltrated backward into the postenor abdominal wall sur 
finding the nght ureter There w ere no hepatic metastases 
c mass was elevated b> dissection proceeding from the nght 
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lateral perjtoneal gutter medially the nght kidney ureter mas, 
and several loops of small bowel adherent to it were freed (Fig 
36 D) During the freeing of the mass from the posterior wall 
of the right pelvis the right common ihac \em was cut and 
ligated The left portion of the transverse colon was trin 
sected and in\ agmated The small bow el w as transected at a 
level that appeared to be high in the ileum or m the lower 
jejunum and the end invaginatcd A side to side ileotnnsverse 
colostomy was performed after the mass described aboie was 
removed Closure of the abdominal w all w as again difficult but 


Fig 37 IC e 111) -Ph tograpi f s gical spec men remo d finJ 
operau n sho g T recurrent tumor m ss j filtrating the anterior 
d mmal v II U wall esected iih the tumor h the r ght k dn y ' « 
cm of sm 11 bo vcl 29 cm of colon s do ly adher nt to the tumor miss 
and IS not hown separately 

w as accomplished with much tension at the wound edges Five 
soft rubber drams were placed to different poraons of the ex 
tensive excision site and brought through the wound 
Study of the surgical specimen revealed it to include in addi 
non to the irregular tumor mass nght kidney and ureter adner 
ent portion of abdominal wall 86 cm of ileum and 29 cm o 
colon (Fig 37) 

Immediate com alescence was essentially uneventful in 
highest temperature was 101 F on the second da> l 

leg was c>anonc and cold on palpation for three da>s althoug 
it was not painful By the tenth day the w ound had separate 
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compIetel> and \\as cohered by a large pressure dressing By 
the end of the second nccl little food was being consumed and 
he was irrational at intcr\als Howe\cr, c\idcnce of beginning 
wound healing was apparent His general condition remained 
only fair but the temperature and pulse were normal On the 
afternoon of twenty third div postoperative he was found dead 
h} the nurse The sudden death was une\pcctcd as he appeared 
to be inipro\ing Necropsy revealed i coromr> occlusion also 
carcinomatous retroperitoneal 1) mph nodes 
A review of this patients hiscor> with tlie seven! operations 
ought convey the impression that he was marl cdly debilitated 
during the two years and three months since first admission 
to this hospital This w as not the case, how ever since the only 
penods he was confined to bed were during the immediate 
postoperative penods He was up and physically acme during 
niost of his sunival period and, as stated, made an extensive 
pleasure voyage dunng the winter of 1941-42 1 feci that we 
were too conservative at the outset in tins instance in that a 
Snort circuiting opention was first performed instead of a mas 
swe resection 

Case (V Radical Operalton m Secondary Cancer of Colon and Small 
Bowel with a Degree of Palliation That Was Unanticipated 
J G a white man aged thury seven years was admitted to the 
mversity of Chicago Clmics m April 1940 with carcinoma of 
e stomach (Fig 38 4) A radical gastrcctomv (Polya type) was 
per ormed April 22 19-10 Recovery and postoperative course were 
^neventful until December 1941 when he was readmitted present 
“^^^wded abdomen and complaining of nausea vomiting and 
ominal pam An epigastric mass was palpable 

Operation on December 27, 1941, was performed as follows 
(Fig 38 B) . » 

1 Excision of high midline incision scar Palpation and in 
^^ction Within the abdomen revealed a half fist size recurrent 
cinomatous mass in the midtransverse mesocolon and infil 
38 ■wall producing partial obstruction (Fig 

) In the lower descending colon was another but smaller 
mass also constnenng the lumen In the upper 
the neoplastic infiltration of the mesentery near 

Side extending into the bowel wall itself for a con 

^ble distance In the lower ileum a similar condition was 
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found over a shorter segment It was obvious that the upper 
abdominal mass vv as a recurrence in the prev lous operativ e field 
the gastrojejunal anastomosis was free from tumor The two 
lesions of the small bowel and that of the lower colon were 
gravitation metastases primary in the mesentery near the bowel 
and involving the latter b> lymphatic permeauon The bowel 
wall in the affected segments was thickened and firm and 
covered w ith fibnnous exudate m the small bow el the appear 
ance suggested regional ileitis No hepatic or other peritoneal 
extensions were found 



r <' J8 (Cas I\ ) —A S tujtio f the ca c noma of st mach \ h h \ s 
r cted in Ap 1 1940 

B The t t n t the second p rat on n D c mber 1941 v th C loca 
t on of turn m n ol g f an rsc I n nd mall r on i 1 “ 
dc cend g I D neopla t nhltcation f segment (/) m pper )ej n m 
and of gm t 1 v c 1 (/) a nd cated 

At op t n most of tl 1 n v m cd to ncl d les n C a d ^ 

ad bl b r 1 d coIo t rm b g pe f rm d t the right of th n ^ 

dom n I s on Segm nts / meas ng 5 m d / meas ri g 1^ ^ 

\ e m ed 3 d th contin f the small b I e est bl hed bj s d 
to d and end t d ana t m i specua 1> Th ol tomj a I ^ 
e gl t ks 1 t 

2 Excision of involved segment of upper ;e;ununi and mes 
entery Side to side entero enterostomy 

3 Excision of inv olved segment of low er ileum and rnesen 
tery End to end anastomosis 

4 Transection of colon near the hepatic flexure with mobil 
ization of the latter 

5 Transection of colon at junction of descending and sig 
mold portions Resection of most of transverse colon splenic 
flexure and entire descending colon with recurrent neoplasms 
adherent 
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6 The proximal and distal loops of colon ^^c^c liroiighc 
through the abdominal wall in a stab incision to the left of 
the midline incision The latter A\as dosed in layers 
The suigical specimens consisted of 50 cm of colon beanng 
the two carcinomatous masses 35 cm of jejunum bearing the 
carcinomatous mass and 15 cm of ilcum with its carcinomatous 
mass In the latter two specimens there were ulcerations m the 
mucosa The smaller carcinomatous mass in the low cr descend 



) —Photograph of surgical specimens removed at operation 
R C* Transverse and descending colon with tumor masses 

^ 7 Segment of leiunum and I segment of ileum each bearing 
'Metastatic ulcerating tumor masses 


colon also ulcerated the mucosa The large mass in the 
mnstene colon did not extend through the bowel wall to 
ca^c ulceration (Fig 39) 

omalescence was uneventful The patient was discharged 
in after operation with the colostomy function 

th^ The latter was closed eight weeks later Since 

tin^ 1 returned to worl and has worked con 

^tth discomfort He is 15 pounds heavier than 

e first admission and at this writing two >ears after the 
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second operation he is at w orl as a sailor on a Great Lakes ore 
steamer 

Case V Radical Excision of a Carcinoma of fhe Colon Thaf Had 
Spread info fhe Abdominal Wall and onfo fhe Sfomach 
J C a white man aged stxty s« years was admitted to the Uni 
versny of Chicago CItnics Jane 23 1942 comphinmg of veslness 
a sense of weight m the abdomen and the loss of 20 pounds in 
weight during the past vear Dunng the past six weeks he noted a 
small amount of blood on several occasions in the stools 

Physical examination revealed a thin subject with a large o\aI 
mass m the upper abdomen the lower border of which was at the 


Fig 40 (C e \ ) -/f Schemat c rep csentauon of large ea cinom S n« g 
n the t ansterse c Ion ewend ng ba I ard nto the lo ver po ti n of th 
t ma h a d /on ard n the f Icf rm I gam nt to n\adc th anterior ah 
d m n 1 t 11 re chi g the deeper pon ons of the skm ab ut the umb 1 
(11 ) Lm of me si n for removal of th gr t th are sho n the stomach 
spleni fle ure nd lo ver il um 

B S tuat on fter op r t n The mass has been remov d t gethe th ^ 
clI ptical port on of the abdominal v all about the umbilic s md 
dotted 1 ne E The o tinu t) of the a] menta j canal h s b n re e t blishe 
by a Polya g str jej no coroj' P a d a Iran \ersc deoceco tomy IC 
the spl n c fl xure 

umbilicus The latter was puckered and felt much firmer than 
normal when the finger vva> inserted into it There was no ascites 
and the liver was not palpable Blood pressure 136/74 red blood 
cells 4 800 000 leukocvtes 17 000 The Wassermann and Kahn re 
actions were negative Barium enema fluoroscopy showed a 
defect 7 cm long in the midportion of the transverse colon 

Diagnosis Carcinoma of the transverse colon 

Operation (Fiff 40 A) was performed on June 25 I5’4‘’ 
under continuous spinal anesthesia as follows 
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1 A high midline incision was made and the pentoncal cavity 
opened It became immediately apparent that the mass m the 
transvene colon vv as much larger than c\pected It w as obviously 
a carcinoma that had extended upward and bad ward in the 
gastrocolic ligament to invade the greater curvature of the 
stomach and it extended forward and downward m the falci 
form ligament, reaching the deeper portions of the umbilicus 
Palpation of the liver failed to reveal mctistiscs There was 



15inir^ V) —Surgical specimen removed oi indicated in previous 

Verse j ° poroon of stomach T Large carcinoma arising m the trans 
flerur^°; r ^ bower limit of resection of colon ^ust proximal to splenic 
'alve^t/ resection of lower ilcum about IJ cm above ileocecal 

romn r sbout umbilicus showing the tumor extending up into this 
^ abdominal wall A larger segment of the abdominal wall had 

prior to photographing the specimen vn 
to obtain a better view of the tumor itW ^ ^ 


0 gross evidence of pentoncal spread or gravitational meras 
^ ses in the pelvis In order to encompass the umbilical spread 
^^cision m the skin about 4 cm to each side about 
iatt- made and joined to the midhne incision The 
hn ? e’ccended downward for 5 or 6 cm below the lower 
r er of the umbilical incision 

exte became obvious that to resect the tumor and its 

^be lower one tiurd of the stomach most of the 
averse colon ascending colon and cecum and penumbihcal 
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region of the abdominal wall would have to be removed en 
inme Accordingly the pylorus w as transected and duodenum 
invaginated The stomach \vas transected in the midporaon Fol 
lo\ving this step the low er half of the stomach adherent to the 
carcinoma was freed 

3 The ileum was transected 10 cm abo\ e the ileocecal vahe 
and cecum ascending colon and hepatic flexure w ere mobilized 
by division of lateral leaf of the mesentery and hepatocolic 
ligament 'The transverse colon was transected about 6 cm to 
the right of the gross limits of the neoplasm 

4 Resection of cecum ascending colon two thirds of the 
transverse colon lower one third of the stomach and pen 
umbilical portion of anterior abdominal wall was earned out 

€71 771'lSSe 

5 lleotransv erse colostomy side to-side and gastro enteros 
tomy (Pol>a) terminated the operation 

6 Closure of the abdomen without drainage The situanon 
after operation is shown m Figure 40 B 

The specimen (Fig 41) weighed 1030 gm Histologic study 
revealed adenocarcinoma of the colon 

Convalescence was uneventful and the patient was discharged 
on the eighteenth day after operation ambulatory One year 
after operation the patient had gamed 12 pounds in weight and 
was well and physically active with no complaints One year 
and five months after operation his general health remains good 
and he is normnny actu e partaking of a full regular diet Srooh 
are normal 

PREOPERATIVE AND POSTOPERATIVE CARE IN EXTENSIVE 
RESECTIONS OF CARCINOMA OF THE COLON 
Preoperative Care 

The general pnnciples of preoperative and postoperative care 
are apphcable to patients undergoing the procedures described 
m this clinic Special attention should be paid to the mitritne 
stite and where this is obviously poor measures should be under 
taken to rectify to some extent the deficiency Prolonged hos 
pitalization for this purpose is not feasible howev er and often 
cannot be e\ en considered because of the bow el obstruction 

A state of dehydration is rapidly corrected by parenteral 
administration of 5 per cent glucose and normal salme m daih 
quantities sufficient to bring the unne output to 1000 to 1^00 
cc each twenty four hours 
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Anemia (crythrocj tc count below 4 million) is corrected bv 
transfusions of whole blood 

Vitamin preparations arc administered if there is a Iustor> 
of prolonged limitation of appetite 
Plasma proteins should be dctcnnincd prcopcratncly and if 
they arc low (below 6 gm per cent) plasma transfusions arc 
indicated 

In the absence of appreciable obstruction I prescribe 60 cc 
of castor oil at night and 60 cc of 50 per cent magnesium 
sitlfate in the morning beginning sc\ ent) na o hours before 
operation No cathartics arc gnen twenta four hours pnor to 
operation No enemas arc prescribed 
Wheneaer possible commuons spinil anesthesia, supple 
mented if necessar} by eth) Icnc or ether or both is employed 
bpinal anesthesia is without question a most important factor 
m obtaining faaorablc results because of the marl ed rclavation 
'^hich It facilitates Supplementary general anesthesia is not used 
unless Its need is clearly apparent 
At the beginning of the operation flvtd usually normal saline 
IS started intriacnouslv Depending upon the amount 
of blood lost blood transftisiovs arc also given b> the same 
sec up Blood pressure is the principal guide for the admmistra 
Cion of fluids and blood If possible the sjsrohc blood pressure 
IS maintained at not less than 100 mg of mercury It may fall 
Co 80 or 70 during the operation even though infusions are 
in progress but this m itself is not an alarming factor 
b cannot be emphasized too strongI> that adequate blood 
cansfusions are of paramount importance in combating shock 
S j ^ Patients Frequently transfusions of 2000 cc of whole 
ood avith 1000 cc of plasma may be necessary and these 
quantities can and should be evcceded if conditions require it 
c is Unfortunate that m some quarters it is felt that the amount 
citrate m the blood represented b> these quantities is harm 
and that blood transfusion should be limited This limits the 
egeon m his endeavors to extend operative atraci on large 
■^sectable neoplasms 

sfoperative Supporfive Measures 

postoperative fluids are giv en to insure adequate 
oalance Since during the immediate postoperativ e period 
quantities of nitrogen are lost representing protein catab 
It w ould appear that partial or complete compensation for 
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this IS desirable especially m debilitated patients This is possible 
by the administration of casein digests (amigen) The latter 
may be gnen \^ith glucose (5 per cent amigen plus 5 percent 
glucose) In total amounts of 2000 cc a day this represents 100 
gm of the digest (12 gm of nitrogen) and 100 gm of glucose 
to the equivalent of 760 calories Larger quantities may also be 
given to the equivalent of POO to 1500 calones or more 

It IS our impression that smooth convalescence is fav ored by 
withholding fluid and food by mouth for several days following 
operation Routinely nothing is permitted for four or flve days. 
On the fourth or fifth day 30 cc of water an hour is given 
and this is increased to 60 cc of water or clear liquids the fol 
lowing day Return to a soft diet is permitted gradually over 
a period of five to seven days Patients m relatively good con 
dition tolerate such periods of starvation To debilitated sub 
jeecs parenteral amigen and glucose are given daily until ade 
quate food is tal cn by mouth We have maintained patients for 
thirty days on casein digests glucose and saline intravenously 
with nothing by mouth 

CONCLUSIONS 

1 Advances m supportive treatment knowledge of nutrition 
and anesthesia contribute to an extension of the surgical attack 
upon carcinoma of the colon 

2 In the absence of diffuse hepatic and peritoneal metastases 
carcinomas of the colon that have extended to adjacent viscera 
and tissues mav be exased e» masse with the extensions 

3 Carcinoma of the colon that has extended locally to ad 
jacent viscera and tissues represents an advanced stage of the 
disease and the ultimate prognosis is poor yet successful resec 
tions are not infrequently followed by surprisingly gratifying 
palliative results Such procedures therefore seem justified 
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IvTussuscEPTiov IS the telescoping of one portion of the m 
testine or colon into a more disn! segment of the bowel and 
IS one of the most frequent surgical emergencies in children 
under two >eirs of age In order to understand the \ariations 
in the s) mptomatology of these cases w c ma> w ell take the 
time to review the etiology and mechanism of this interesting 
phenomenon 


ETIOLOGY MECHANISM OF PRODUCTION 
The etiologic factor is still somew hat obscure in the majorit> 
0 instances In about 5 per cent of cases there is demonstrable 
some mechanical abnormality of the bowel such as a iMcckels 
I'enaculum or an intestinal pol>p but in the remainder of the 
cases the etiologic factor cannot be demonstrated With incrcas 
ng knowledge of the behavior of the bow el how c\ cr it is now 
p ssible to piece this 1 now ledge together and visualize with a 
asonable degree of accuracy just what probabh happens in 
e after cases Any satisfactory explanation of this phenom 
on must account for the fact that over 80 per cent of cases 
occur in infants under nvo > ears of age and 
th f ileocecal valve Perrin and Lindsay found 

mr k ^ 'alve in young infants projects about % inch 

0 the cecum and that the mucosa of the termmal 5 or 6 inches 
, IS heavilj studded with l>mphoid follicles In general 
^^ese lymphoid follicles and glands of the lower end of the 
um are swollen owing undoubtedly to a mild as>mptomatic 
cu been noted that many of these cases oc 

tea or shortly after an attack of acute enteritis with the 

ileocecal valv c beanng the brunt of the disturbance 
t has been observed also that nearly all cases of mtussuscepnon 
robust infants the majonty m males whose bowels are 
tabf powerful contractions Furthermore Alvarez has es 
^shed expenmentally that the stimulus for penstaltic w aves 
c^myogenic m origin and that the excitability of intestinal mus 
of th "^fh its physical state Any localized irritation 

— e bowel w ill induce a hyperexcitabibty of the musculature 
^soctate Surgeon Childrens Memorial Hospital 



204 


J J MUSSIL 


With a resultant spasm I frcquentl> obscr\ed this very phe 
nomcnon upon the production of mtussuscepnon expenmentilU 
m dogs by means of a glass rod In the attempt to invagmatc the 
bowel the rod irntated the bowel sufficientU to produce a pow 
erful localized spasm or constriction The constnenonwas from 
y to 1 inch in length and reduced the si/e of the bouel to 
about one third of its usual diameter 

Now an> localized irritation such as an inflammation of the 
l> mphoid follicles or as some h'i\ e suggested irritation due to 
dietary change because the muonty of cases occur between the 
third and ninth months when the infant s diet is changed from 
milk to more solid foods mas cause a powerful localized spasm 
or constriction adjacent to or at the site of irritation This in 
my opinion at least partialis gives rise to the first cardinal sign 
of intussusception namcls a siiddoi pJToxysyn of pwi m 3 
presiously happs child Pcnsnltic ss as es approaching the con 

stneted segment of the bowel arc unable to pass and thus the 
stage IS set for the invagination In attempting to pass the con 
stncuon which m fact is an obstruction the waves increase in 
seventy unnl a powerful wave finally carries the small constnc 
ted segment into the relaxed and larger distal segment The 
constneted segment now becomes the bead or apex of the 
intussusception and is carried forw ard m the bow el by succeed 
mg w aves 

The progress of the inrussusccpnon is limited largels by the 
anatoms of the affected portion and the degree of hsTierexcita 
bilitv of the bowel above ir from which it derives its impetus 
Thus if the intussusception occurs m the ileum— the so-called 
ileoileal type— it will in all probability be short because both 
segments being of the same diameter the tension inside soon 
becomes too great for funher progress On the other hand n 
the intussusception occurs at the ileocecal valve— the so called 
ileocecal t> pe w Inch is the most common— ir may adv ance rap 
idly and to a great length because of the marked difference m 
the diameters of the cecum and ileum . 

The pathology and ss mptomatology from this point is based 
entirely on the mechanical interference to the blood supph 
the affected segment of the bow el As the inv agmated segment 
IS earned forward bs succeeding penstaltic waves mesenters 
and blood v essels are dragged along and sw allow ed up w ith an 
ever increasing pressure on the vessels As a result of this pres 
sure the v enous return is impeded first and the intussuscepted 
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poruon becomes engorged ^\llh blood especially at the head 
the fuithest point of advance of the intussusception The con 
gestion of the mucosa causes a profuse secretion of cleir vmcm 
•ihich IS admixed uith blood from rupture of the engorged 
venous capillanes of the mtcstiml villi This mucus, which is 
stained uniformly throughout with bright red blood has been 
desenbed so aptl> by Montgomery as the currant jelly t>pe 
Thus there is presented the second of the cardinal signs of this 
condition m fact sometimes it is the onl> sign present Case I 
illustrates this point bcautifall> 


Case I— C H a Negro bo> aged four months was admitted to 
to Childrens iMemonal Hospital October 17 1943 vvitli a historj 
of blood in the stools for two da>s Tlie motlicr stated that the 
first v\arning of anything amiss was given with the finding of a 
clot of blood m the morning stool She gave the bab> an enema 
and more fresh blood was obtained At noon the child passed about 
one half cup of mucus mixed with blood At 8 00 pm another 
stool of mucus with blood was passed and the child vomited From 
then on everj stool contained currant jcll> like mucus At no 
time did the child cr> or show anj sign that he was in pain The 
child had been breast fed since birth 
Ph>sical examination on admission was entirely negative except 
tor blood) mucus obtained with each rectal examination The child 
"ashapp) and pla)ful frequcntl) smiling at the examiner There 
"as no suggestion of a mass an) where in the abdomen and it was 
^oggested that this might be an intussuscepted Meckel s diverdcu 


This child was observed for two days during which time he 
vomited several tunes and continued to pass mucus stained with 
ood At no time during this period did he show any sign of pam 
ccause of the continued blood in the stools however an explora 
ory operation was decided upon four days after the imtial ap 
Pearance of blood 

j, ^"^^cr ether anesthesia the abdomen was opened through a right 
ctus incision and an intussusception in the region of the ileo 
mt noted When the eccum was grasped to deliver it 

the° vvound the intussusception reduced itself On inspection 
g ^ or 6 inches of the ileum show ed signs of passive con 

th f induration or edema which probably accounted for 

palpable 

e postoperative course was uneventful except for a tempera 
c rise to 104 4 F during the night following operation 


re^^^ may not progress further m w hich case it ma) 

nee Itself or the bowel will continue to function normall) 
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as demonstrated m expenmental animals by Montgomeiy and 
Mussil and there results the so called chronic intussusccptioa 
Case II illustrates this point 

Case II— \V D a white boy aged eleven months was admitted 
to the Childrens Memorial Hospital with the following history 
Since the age of three months the patient has had four attacks of 
abdominal pain v omiting and blood in the stools each attack last 
mg about one dav during which time he refused to take his feed 
mgs and at intervals would draw up his legs and cry in apparent 
pam He would vomit once or twice and following this would 
appear relieved of his pain The stools passed during this period 
consisted almost entirely of mucus stained with bright red blood 
This child was breast fed for the first nine weeks and then 
changed to whole cow s milk with cereals at four months and ve e 
tables at five months 

Physical examination on admission was essentially negative There 
was no tenderness or mass on palpation Urine was negative red 
blood cells 3 5 million white blood cells 10 000 and hemoglobin 
65 per cent \ ra> scudv following a barium enema revealed a chix 
acteristic smooth concave obliteration m the cecum Because the 
subjective symptoms had subsided a diagnosis of intussusception 
with spontaneous reduction was made and the child was sent home 
He was readmitted two days later with another attack similar in 
all respects to the previous attacks 
The physical examination was again negative No mass could be 
demonstrated but because of the past history an immediate op- 
eration was advised 

Under ether anesthesia the abdomen was opened revealin'^ an 
intussusception beginning with the terminal 6 inches of the ileum 
and extending to the midportion of the transverse colon 
The postoperative course was uneventful except for a tempera 
ture rise to 104 F on the second day 

If the venous supply is further impeded the head of the proc 
ess becomes progressively more edematous until the lumen o 
the bowel becomes completely occluded and a real obstruction 
develops This is accompanied by recurrent colicky pain dis 
tention and accumulation of toxic products in the bowel above 
Finally as the pressure is increased either by the ev er increis 
mg edema or by the gradual advancement of the process t e 
artenal blood supply to the most distal segment becomes s u 
off and gangrene of that segment results Now if there 
no surgical intervention the gangrenous portion will sloug o 
and pass out through the rectum the peritoneal surfaces 
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apposition become agglutinitcd and the patient reco\ ers How 
ever in the experimental animal the lumen of the resulting 
stump his a tendency to close gnduill> b> cic uncial contrac 
tion guing nse to a chronic obstruction In the less fa\onblc 
cases Avhich are far more common, tlic gangrene results m leak 
age uith suppuratn e peritonitis and death 

CIINICAL PICTURE 

The clinical picture of intussusception is usuan> quite clear 
a fortunate fact as the outcome depends on an early diagnosis 
A historj of a sudden outer) from a severe paroxysm of pvJi 
followed by xomiting, m a previously happy and robust child 
under two years of age should immediately suggest the possi 
bility of intussusception This initial attjcl is soon followed by 
co**cky spasms of pam at variable intervals during 
jvhich nme the child draws up his legs m obvious pam and 
becomes quite pale After a few hours there usually appears the 
picture of shock with pallor sweaang and dchvdration which 
seventy with the passing of each hour 
rollovving this first phase in about 85 per cent of cases blood 
y^tumtely mixed utth vmcits is passed by rectum or may be 
seen on the examining finger The amount of bleeding vanes 
onsiderably with the individual case It may be just enough to 
ru *”^7 be severe enough to produce 

alm^ ^ L ^ mucus is considered bv man\ 

ost pathognomonic of intussusception The rime of its ap 
P arance vanes considerably and depends entirely on the type 
intussusception and the rate of its progress In the ileocecal 
pe It usually appears early, but m the purely ileoileal type 
^^y not appear for a dav or two 
j '^cidentally with the appearance of the bloody mucus a 
of usually be palpated m the abdomen along the course 
3^d transverse colon Seldom is it found m the 
aUvav^^^l ^ cecum m small children is mobile and 

natin^^^^ Furthermore itiscamedupbythemvagi 

mass^ *^he ileocecal variety In the ileoileal type the 

to d found in the hjpogastrium and may be difficult 

the especially m the early stages before it has acquired 
comes with the developing edema In cases of 
teristi ^ enema followed by x ray may reveal a charac 

tn the type involving the liige bowel only Ob 
y tt Will be of no pi^tical value in the ileoileal v anety 
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The diagnosis m the average case is relativ ely simple As blood 
m the stool is the most consistent finding one must rule out all 
conditions that produce bleeding mto the bowel such as seiere 
enterocolitis Mecl cl s diverticulum rectal polyp andHenochs 
purpura However since there are few illnesses in children w 
which the clinical history and physical findinj^s are so consis 
tent a correct diagnosis should be made without much loss of 
time a factor so important in the prognosis 

TREATMENT 

The treatment is immediate operation The methods of re 
duction by hy drostatic means or air pressure are to be con 
demned because of the danger of rupture of the bowel Banum 
enema controlled b\ fluoroscopy has some merit especially in 
the ileocecal \ ariety but obv lously is of no v alue in the ileoileal 
type and one can never be sure that a)} of the mvagmanon :sre 
duced even in the former type Inmtedtatc operation is therefore 
the treatment of choice In the great majority of cases the invagi 
naced bow el can be reduced w ithout much difficulty or trauma 
The ease wath which it can be reduced depends directly on the 
interval between the onset and the time of operation Generallv 
speaking the mortality nses rapidly after the first twelve hours 
have elapsed 

In those cases m which the entire intussusception cannot be 
reduced owing largely to presence of edema it has been our 
experience here at the Childrens Memorial Hospital that the 
method of lateral anastomosis around the mass offers the best 
chance for recovery Case III illustrates this point and also the 
postoperativ e course that one may expect 

Case III —C A a white boy aged thirteen months \v as admitted 
to the Childrens Memorial Hospital February 14 1943 with a his 
tor} of hxi itjg been perfect!} « eH unrd y esterds} morning vvben 
suddenly he fell to the floor screaming with pain This lasted for 
about five minutes following which he became limp and listless 
This was repeated several times during the morning and about 
10 00 AM a local physician was called who diagnosed it entero 
colitis and administered some medicine l>ut the child promptly 
vomited this The child cononued to have pain and to vomit dunne 
the remainder of that day and night up to the time he was brou<^nt 
to this hospital 
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On admission the child appeared acutclv ill with a temperature 
of 101 F Palpation of the abdomen reacalcd tenderness oter the 
enure right side with a dcfinitclj palpable and mot able mass Kec 
tal examination re\caled blood stained mucus on the cxarmning 
finger A diagnosis of intussusception was made and immediate 
laparotomx was ad\iscd 

Under ether anesthesn the abdomen was opened rc\ealmg i see 
tjon of ileuni intussusceptcd through the ileocecal \il\e an c\ 
tending to the hepatic flexure of the nsccnding colon 11^ colic 
portion of the imagmated bowel was reduced without dirhcu n 
but the ileac portion presented great difficiiltx because ^ 
elated edema The serosa of the ileum began to split and nna \ a 
ttempts at reduction hid to be abandoned because of the 
of perforation with about 6 inches of ileum still imaginited Ihc 
mvagmated bowel was fixed m place b> a few silk sutures and a 
lateral anastomosis of ileum to ileum was done around the mass 
The abdomen wis closed without drimagc and the child retumc 
to his bed 

The postoperative course was very storm)- The 
rose to 103 6 I and then fluctuated between 102 and 10> r 
until the ninth day w hen it w ent to 1 06 4® F The child appearc 
extremely toxic and this was explained on the basis of toxic ab 
sorption from the gangrenous section of the bowel On the tv'®” 
tieth postoperative day he began to pass large quantities of bright 
red blood xuth each stool which was assumed to be due to the 
sloughinj, of the gangrenous segment of the bowel He 
slowly and was discharged as completely well March 23 1943 
thirty seven days after operation 

Tables I and 2 summarize 105 coses of intussusception seen 
at the Children s AlemornI Hospital dunng the ten > ear penod 
of 1933 1943 

TABLE 1 


Incidevce of Iniiksosceptiov AccxirdesC to Age 


Age 





Cases 



Cases 

1 month 



8 

17 months 





^ '"onths 




18 months 

0 

3 to 



' months 

4 



19 months 
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4 months 

10 


5 1 

20 months 


1 0 to 



months 



4 

21 months 
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0 months 



2 

22 months 




’ 

^ months 




23 months 
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* months 

10 

16 months 

2 

24 months 

. 

3 
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Doratio'? or Syurtous and Mortality Statistics 







SURGICAL TREATMENT OF ULCERATIVE COLITIS* 

ALFRED A, STRAUSS MD FAC St 
and 

SIEGFRIED F STRAUSS M D J 
PATHOLOGICAL CONSIDERATIONS 
Ulcerative colitis is an infectious process of the colon winch 
ran be divided into two distinct types (1) the mild or super 
cial t}pe which cither affects only the mucosa or does not 
penetrate the deeper parts of the colon and (2) the more 
severe type which not only ulcerates the mucosa but infects 
e submucosa the musculans and all the muscle lav ers of the 
ou el wall infiltrating the tissue of the bowel wall andproduc 
ng a marked infection of the lymph glands and its mesentery 
micaily, the mild cases show few clinical signs bc> ond the ap 
pearance of stools mixed with pus and a small amount of blood 
stools varying in number from two to four a day This con 
on Will usually last from three to six wcel s sometimes eight 
en, and then subside The patient clinically does not seem 
much affected m appearance but ht has 
cks from time to time usually two or three m one vear 
n the other hand, the chrome and severe infiltrative type of 
which all of the bowel wall is involved has 
sciTT ^ slight remissions The patient is toxic and 

recurrent embolic infection, bronchial symptoms 
anri P^i'ful joints especially in the knees anlles elbows 
shoulder Marked anemia and loss of 
onp h ir features the patient often being reduced to less than 
titles ^ body weight The stools contain large quan 

m ° vary in number from five to 

twenty five a day 

fied I ^ severe cases of ulcerative colins may be classi 

groups— those m which pus predominates and only a 
’‘'^ith 0 ^? of blood is present and those which have blood 

which ^ ^ ^ small amount of pus Proctoscopj m the type in 
pus predomina tes reveals a great deal of grayish exudate 

t ^^P^ttments of Surger> Michael Reese and Mt Smai Hospitals 

t Surgeon Michael Reese and Alt Sinai Hospitals 

ng Surgeon Michael Reese and Mt Sinai Hospitals 



■’P ALFRED A STRAUSS SIEOFRIED F STRAUSS 

and a fair amount of ulceration a\ hile m the hemorrhagic type 
the whole mucosi is dotted with multiple bleeding points with 
man\ small ulcers and the entire mucosa surface of the colon 
appears bloody and red It seems that one or the other type w!i 
predominate 

The colon w ithm a few months to a y car is completely de 
stroN ed functionally becoming simply a tissue structure per 
meated w ith pus The lumen is contracted There are no areas 
of healing and the cacarncjal formanons produce multiple 
stncturcs in the bowel The bowel waill becomes markedh 
thickened and infilrrated and the contraction occurs in the 
length of the colon as \\ ell as m the circumference as a result 
of the infiltration The splenic and hepatic flerurcs completely 
disappear as w ell as the flexure of the sigmoid The colon in 
reality loses one third of its length and resembles a horseshoe 
in shape when the abdomen is opened 
If the disease persists for a number of v cars the colon Joses 
most of Its mucosa and all that is left arc islands of mucosa which 
usuallv have the appearance of polyps This is known m its 
later stages as the ulceratiie polypoid type of colitis In areas 
in which the mucosa is completely sloughed away the bowel has 
the appearance of granulation tissue Many of the cases develop 
such marl ed stncturcs within a few inches of the anus that 
careful sigmoidoscopic cxainmaiion is impossible 
It IS interesting to note that m the cases with infiltration 
hich have lasted for many years a tremendous amount of fat 
eposits IS present m the cpiploicae and the surrounding pen 
meum of the colon although the patient is greatly enuciated 
ad has lost more than one half his body weight It has always 
een our impression that this is a protective measure to prevent 
le connguous organs such as the small bow el hv er spleen and 
idncvs from becoming affected bv the disease 
Regardless of the sev entv of the ulcerativ e colitis and of its 
uration the ileum seldom becomes affected except occasion 
lly a few inches near the ileocecal valve This can be distm 
guished from terminal ileitis or ileocolitis for not only are 
several feer of the ileum affected but also the ascending and 
sometimes transverse colons as well and other ponions of the 
small bow el 

MEDICAL VERSUS SURGICAL TREATMENT 
Whether this disease should be treated medically or suigically 
has produced as much controvetsv as has the treatment of duo 
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denal and gastnc ulcers It was our belief as earlv as 1914 and 
19h that medical treatment has \cr> little \iluc If a patient is 
fortunate enough to have onl> a mild form of tlie disease a 
complete spontaneous cure ma> take place or he ma> ha\ e onl> 
mild recurrences from time to time However if he Ins a severe 
^pe of inhltrame ulcerative colitis ulceration and complete 
destruction will occur in spite of whatever medical thcrap) is 
instituted His onl> chance for relief of tlic disease is i prehm 
mar) ileostomy with removal of the colon 
Aledical practitioners who have persisted in Jong continued 
treatment of these cases are man> tunes treating a patient w hose 
co on has been complctel) destrojed, from a ph>siological as 
well ^anatomical standpoint and m winch there is no mucosa 
e L 1 he colon has become nothing more than i pus filled struc 
te with multiple stnerures It is nthcr hard to concciv e that 
et, memcine, or antiseptic could affect such an organ so com 
petey destrojed Bargens vaccine thenp) for this condi 
ion It It js to be effective must be used before the destruction 
the colon has taken place In such a colon as desenbed above 
ere is no possibilit) of repair that vv ould be sufficient to permit 
1 ° iri part its phjsiological functions We have, 

on? advocated carl) ileostomv as the 

^ possible ciiance for cure m this condition for it 

^olon from becoming dcstro)cd to such an extent that 
^ physiological functions of the organ would be impossible 
should advocated that an ilcostomv 

isinad as soon as the diagnosis of ulcerative cobtis 

be performing ileostomies on pioents who 
ttu^ gotten well without surgical interference mav be 

deny that in such a case the ileostomy can 
e\er^ f L With no harm accruing to the patient How 

ii the colon has been destroyed by persistence in medical 
^ben the ileostomy can onI> arrest the disease, for the 
ruction of the organ has already occurred If an ileostomv 


^ done 


onk diagnosis of ulcerative colitis is made not 

cn?n arrest the disease but wc mav^ save the piaencs 

'j.JJ being destro) ed b) the infection 


a ca f, more reason ro question surgical interference in 
liesitM definitel) diagnosed as ulceram e colitis than to 

circu ^ operate upon a patient for appendicitis under normal 
instances Temporizing is not called for in either case The 
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Simple loop ileostomy after a diagnosis of ulcerative colitis is 
definitely established will save the patients life and colon, 
while medical treatment can only result in the eventual destnic 
tion of the organ and death 

ADVANTAGES AND DISADVANTAGES OF ILEOSTOMY 
The climcal relief that a paoenc obtains from an ileostomy is 
really remarkable A patient who has been anemic with marked 
joint symptoms bedridden septic with a high tempenture 
tvith tenderness or sometimes a ngid abdomen and who has lost 
more than one half his body weight will show a marked im 
provement within five to seven days Withm ten to fourteen 
days the joint s> mptoms the bronchial infection and cough dis- 
appear the temperature drops to normal and the abdomen be 
comes soft with no tenderness The patient within a few weeks 
has the appearance of a person malang a rapid recovery The 
cnucal stage of the disease is weathered and improvement is 
such that later if necessary a colectomy can be performed 
either in one stage or by a sectional remov al of the colon 
The benefits from ileostomy are due ro several factors B> 
divcning the intestinal stream through the inflamed organ pen 
stalsis and cramps cease and the organ is put at rest The colon 
contracts and the inflammatory process subsides The vanous 
bacteria that normally are present in the colon disappear and in 
addition the colon can be irrigated by a through and through 
method to get rid of the pus accumulated in the flexures and m 
the pockets formed by the strictures We have used acnflavine 
hexy Ircsorcmol and normal saline solutions for this purpose Wc 
have come to the conclusion that a simple saline solution acts 
as well as the others and is less imtating to the bowel We have 
also tried such substances as the various sulfa drugs repeatedly 
but our expencncc with them to date has not been extensive 
enough to justify any definite conclusions We have seen no evi 
dcnces of healing as a result of their use but possibly more time 
IS needed to draw a fair esomate of their value 

Surgeons and physicians alike have in the past hesitated to 
advocate ileostomy for the patient with ulcerative colitis be 
cause of their belief that subsequently it will be difficult to keep 
up his nutritional and body weight Our experience has showw 
this fear to be completely unfounded Since 1915 we 
had a single instance in wduch we hav e not been able to cep 
up the nutritional balance of the patient following ileostomy 
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rhe s]ijn as ueii as the posable escape of secrewons coKecn o 
them in light soft rubber container (Fig 42) 

Another theoretical ob|cctton that the colon contracts i d 
produces strictures after the establishment of an ileostomy is tin 
Marnnted When an ilct«tomv is performed early in ulceratne 
colitis the deeper structures of the colon are not affected so 
that no strictures m ill occur Ho« ev er if the ileosforav n per 
formed m more advanced case<i in uhich the deeper scructurej 
are already involved then the strictures have formed previously 
and ‘Will continue to form vvhether the ileostomv is present ot 
nor Bv arresting the disease w ith the ileostomy there vv ill be 
less stricture formation thin uithout it 
Our cTperience with the simple loop t\pe of ileostomv 
dates from 1914 and and wc have used the same tech'uc 

throu£,hout this period “W e Iwv e used it not only for ulcerative 
colitis but as a prehmmary opennon for rcst-crion of the colon 
for carcinoma in preference ro the customarv transverse colos 
romy or cecosromv for in|unes to the colon from bul/er and 
gunshot wounds for severe acute terminal ilcitis and ileocolitis 
occasionally for a badlv neglected strmguhred mtussusccption 
and also as a method of decompression of tn acute obstructed 
colon m preference to a cecostomv TTms we have collected 
an e\rcnsivc seriej> which should be adeqinte for an evaluation 
of the procedure and for a comparison with transverse colos 
tomv and cccostoms from the standpoint of results We have 
not had the momhn or difficulties that other surgeons have 
described which we thml is largelv due to the simplicity of 
the npe of ileostomy wc do as compared to the more comph 
eared type reported from other clinics as bv CatreJf of the 
Lahev Clinic Case* of rhe Rooseielr Hospital New "Vork and 
GarlocJv* of AfounrSmai Hospital New \ork 

TECHNIC Of SIMPLE LOOP ILEOSTOMr 
Our teclinic of ilet^tomy is as follows If the patient is old 
feeble or debilitated the operation is done under local anw 
thesia W e usually use a McBumev gndiron incision a tone 
more medianward than for an appenductomv so as to allow 
room to place the ileostomy bag (1 in Fig 4^) After pickinc 
up the cecum the ileum is taken 4 or 5 inches from the ileoccca 
valve depending on the height of the abdomen the size an 
thickness of the abdominal wall and the amount of fat m ^ ® 
abdomen so that the loop will reach well out on top of t e 
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abdominal wall Mithout tension Some allowance is made if the 
patient is relaxed under spinal or deep anesthesia for the trac 
non that will occur after the anesthesia has subsided A fine 




•^p thrn \ incision for ileostomj ’ Loop of iltum brought 

to both'^lo * tticision wuh glass rod holding it in place 5 Peritoneal sutures 


passed through the mesenter> just beneath the 
the 1 '' hich IS opened and a glass rod passed through 

^ m the mesenter> (2 Fig 43) The glass rod is held in 
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method A sinking in of the ileostomy is also rare but it has 
occurred occasionallj m cases of permanent ileostomv because 
of the extreme thinness of the patient In these cases we simpK 
spilt the mesenter> and pulled a small tongue of skin thiourh 
the she there to act as a bridge In two instances where there 
w as extreme prolapse m later y ears w c made a separate small 
right rectus incision and transferred the proximal loop of the 
ileum retroperitoneal!) b> splitting the parietal pentoneum and 
sutunng It D\ er the ileum thcrcb> curbing the prolapse These 
cases ot prolapse occurred before the abov c described ileostomy 
bag was devised and v\c have not had one such case since we 
started to use this new bag 

We have had only two small eviscentions and one intra 
abdominal hermation m more than 500 ileostomies which have 
been done for various conditions Our mortality has been ct 
tremely low from this procedure death occurnng m only four 
cases in which penconitis resulted from perforation in ulcera 
tiv e colitis 

RESECTION OF THE COLON 

When an ileostomy is performed fairly early many patients 
get along without addmonal surgeo and clinically arc quite 
well for many ye-trs Wc hive had seven cases of simple 
ileostomy that we have followed since 19'’0 m all the patients 
have been quite normal clmicall) On the other hand in some 
of the more severe cases in which ileostomv was done rather 
late the patients have unproved to a certain point nd then 
hav e had a recurrence of s> mptoms w ith temperature bloodv 
stools mild joint complaints md so forth 

It IS our opinion that patients who suffer a recurrence of 
symptoms after ileostomy should be colectomized preferaby 
by sectional remov al of the colon ‘Whether the patient should 
have a final complete colectomy or the colon removed down 
only to the rectosigmoid depends upon the clinical result and 
the condition of the patient after removal of each segment 
W^e have seen quite a number of patients who have been per 
fcctiv well climcallv after the removal of the colon m two 
steps up to the rectosigmoid and we decided that further sur 
gery w as not necessary "We hav e remov ed the rectosigmoid m 
only elev en cases AVe have also seen m quite a number or in 
stances a tremendous improvement in the condition of the pa 
nent after removal of the cecum ascending and transverse 
colon Wc feel that w hen a patient is ill and a poor surgica 
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nsk It IS best not to remo\ c too hrge n section in the first stage 
for after remoAil of the first section up to the middle of the 
rrans\erse colon the patient usualK becomes a much better 
nsk for surgery and then n more evtensne resection can be 
done 

Since 1927 we line not perfonned complete colecronn in 
one stage or e\ en subtotal colcctom\ up to the rectosigmoid 
\\ e ha\ e preferred instead to rcmo\c the colon in these coses m 
three stages going to the middle tnns\crse colon in the first 
itage to the rectosigmoid in the second and fimll\ rcmo\ing 
the rectosigmoid in the third stage if ncccssars We ha\e not 
often remo\ed the rectosigmoid portion of the colon for n\o 
reasons first the majontv of our patients arc usinlh so ncll 
that the) do not care ro ha\c an\ further surgcr\ done and 
secondl) the short loop of the bowel drams itself in such a 
manner that there is little absorption from ir consequcntlv it 
can be I ept clean by a through and through irrigation ba the 
patient himself if needs be Onl) if a recfo\ agiml or a rectal 
abscess forms m this area do we perform the final stage of 

rectosigmoid removal 

ileotransverse colostomy and ileosiomoidostomy 

our opinion ileotransverse colostom> or ilcosigmoidostomv 
as no place in the management of ulccritn e colitis Fiv c pa 
nents operated upon elsewhere b\ these methods have come to 
us ater with severe hemorrhages at the point of anastomosis 
u tnree cases an ileotransverse colostomv and in tw o an ilco 
sigmoidostomy had been done and we performed subtotal 
0 ectom) up to the rectosigmoid bev ond the pome of anasto 
a life saving measure because the specimens showed 
at the hemorrhages had occurred at the point of anastomosis 
e question very much whether there is a true segmental 
While the specimens which we have exam 
f more pathologic change in one area than in the 

5’’ ^ ^act which can sometimes be demonstrated b> x ray 
enti examination in the majont) of cases the 

c colon will be affected sooner or later The infectious 
continue to progress b> wa> of the submucosal and 
channels of the bowel wall and also through the 
iiev^ h mesenterv For this reason we do not be 

Or deotransv erse colostomy or an ileosigmoidostomy 

at saving the rectosigmoid portion with the idea of later 




Fig 46 -F nal stage \ th ileosto ay n place and d stal part of s ginoid colon 
brought up through mosion and held in plac by a Payr damp 
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doing an deorectostomy or an ileosigmoid rectostomy is advis 
able In three cases in \\ hich w e attempted ileosigmoid rectoscop> 
earlier in our expenence, we had to undo the anastomosis and 
reconstruct the ileostomy Although wc do not belie\c in re 
moving the rectosigmoid if the patient seems perfectly well and 
remove It only when an abscess or hstula has formed, we do not 
preserve it with the idea that later wc will perform an ilco 
sigmoid rectostomy 

Our senes of cases is not large considcnng that we have 
been interested in this work since 1915 and have Ind only 104 
c^es m which w e performed ileostomy , w ith four deaths T orty 
of these panents had ileostomy only, forty nine had subtotal 
colectomy in a nvo stage operation with sectional removal of 
the colon, and eleven had complete colectomy in a two stage 
operation which resulted m two deaths In our resection we do 
not try to pentonealize the parietal pentoneum of the ascending 
and descending flanks or try to free the pomon of the omentum 
transverse colon We also do not amputate the colon until 
the abdominal wound is closed as shown in Figures 45 and 46 

preoperative and postoperative treatment 
Vety ill panents are often undertreated rather than over 
as concerns the supportive measures of glucose 
saline blood and plasma Patients who have received a large 
number of blood transfusions and unusually large quantities of 
Bucose and plasma have done much better than those who 
''ere given just an ordinary amount ParentheucaJIy , when a 
seriously lU we prefer the direct synnge cannula 
needle method of blood transfusion rather than the slower 
nitrated method for we have found that panents recover more 
y^nnd are better off generally following the former pro- 

These supportive measures have a pronounced effect on the 
ortahty rate of colectomy Especially is this true of the amount 
glucose and saline supplied after the first three or four weeks 
ollow mg an ileostomy w hen the low w ater balance may be un 
nticeable and the protein balance may sink far below normal 
thout detection The tendency is to give insufficient quan 
^ties of fluid intrav cnously rather than too much 

CONCLUSIONS and SUMMARY 
^ two climcal types of ulcerative colitis— the mild 

P rncial type which affects only the mucosa and the severe 
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type vhich affects the entire thickness of the colonic wall as 
w ell as Its I> mphatic and mesentenc glands 

2 A simple loop ileostomy should be performed in e\eo 
case in w hich there has been a definite diagnosis of ulcennvc 
cohtis on the same principle that we perform an appendectom> 
for acute appendicitis even though the patient may recover 
Without operation This simple loop iIeostom> may be easily 
closed if the colon should return to a normal condition 

3 Long continued medical treatment of ulceram e colms usu 
ally results in complete destruction of the colon b> the infective 
process When persisted m it makes incffcctiv e any subsequent 
surgical approach to the problem 

4 A colectomy should be done preferably m tw o stages up 
ro the rectosigmoid following a preliminary ileostomy The 
rectosigmoid need be removed onlv m cases m which there is 
fistula or abscess formation in the lower segment or if the 
patients condition IS not satisfactory chmcally We do not be 
lieve that an ileotransv erse colostomy or an ilcosigmoidostomv 
should be performed at any time during the course of this 
disease 

5 Subtotal colectomy m one stage is contraindicated The 
simple loop ileostomy which we have described and performed 
since 1914 not only for ulcerative cohos but also as a prelimi 
nary operation for removing sections of the colon for other 
pathological conditions is most satisfactory It wall fulfill its pur 
pose as well as the complete or divisional ileostomy advocated 
by other clinics 

6 The reported senes of 1 04 cases from our dime is not large 
when one considers that it extends over a penod of twenty 
eight y ears of w ork The conclusions arnv ed at are simply the 
impressions gained from these years of observation In a large 
number of other cases which we have seen wath medical prac 
titioners they have refused us permission to operate This ex 
penence comncides with that of other dimes 
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SURGERY OF MALIGNANT TUMORS OF THE CARDIAC 
END OF THE STOMACH AND OF THE TERMINAL 
END OF THE ESOPHAGUS 

JOHN M DORSEY MD 

The first successful resection of the csoplngiis for iinliErmnc\ 
uas performed b\ Torek in 1913 Ic ^^as nor until 1938 tint 
according to Bird Adams and Phcinistcr did the first successful 
thoracic esophagogastrosromv in this countr) for caremonn 
ince that time there hat c been nnn\ ad\ anccs made in the sur 
gical approach to malignant tumors of the tcrminil esophagus 
and cardiac end of the stomach It is the purpose of this paper 
to enter into the discussion of a number of tlicsc 

the pathology of gastric and esophageal carcinomas 
Cancer of the stomach is largch of the glandular or the 
enocdrcinoniacous t\ pc Ic has long been rccogmrcd that the 
pread of such lesions to the adjacent Kmph glands the liver 
epenroneuni and b\ gravitv to the pelvis nn\ occur before 
tnptoins call attention to their presence Tor this rcison the 
perabilita of cancer of the stomacli is about 25 per cent 
us* tumors of tiic esophagus on the other hind are 

ua j of the squamous cell \ arietv and as such are srenosing 
es ^ ^ states that about 20 per cent of cancers of the 

sop 2 j.g nonstenosmg pol\ poid m nature I he sv niptoms 
^ esophageal cancer arc laigelv those due to disturb incc of 
^cgutition This interference inn not be marled until the 
OTTip etc circumference of the esophagus is inv oK cd \\ ith tumor 
tatb ^ surgical aid is not sought until the lesion is of 

te standing Squamous cell circiuoma of the esophigus 

So*' ff ^uioin a local process in 25 to 40 per cent of patients 
a ected Because sy mptoms are allow ed to go unmv estigated 
Erov^'lf absence of regional or distant merastases the 

1 p^ouies so extensne IocalI> that surgical removal is 
esn ^ ^scausc of this the operabilin of cancer of the 
agus remains m the neighborhood of 25 per cent 

That the reasons for the low operabiht> of malig 
_ Uimors of the stomach and of the esophagus are different 

Surgerj Unnersin of Illinois College of Medicine (Rush) 
ttendtng 5)ur{,con Presbyterian Hospital 
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the esophagus because of the extensiveness of Jocal mvolvemenf 
the stomach because of the rcndenc) to metastases before symp 
toms bring the paoenr to the surgeon 

Pafhofo9y as Defermining Surgicaf Approach 

Despite the fact that tumors of the cardiac end of the stomach 
can most adequately he exposed and resected through the thorn 
It has been our policy to advise preliminary celiotomy because 
as w e hat e said distant metastases make complete suigical eradi 
canon impossible We feel that the presence of suth metas ases 
can be most readily determined through an upper abdominaJ 
incision large enough to admit the operators hand If such 
metastasea are present further suigery is not advisable If they 
are not demonstrable we immediately undertake transthoraac 
exploration. To do this pnmarilv stems to us to be too radical in 
view of the knoum low operability of malignant tumoR of the 
stomach 

On the other hand the sJo« er to metastasize squamous ccU 
cancers of the lower esophagus should be approached trans 
choracically without prehimnjry celiotomy It has been our 
experience that these tumors from the lev el of the bifurcation of 
the trachea dowmw ards metastasize to the ly mph glands m the 
gastrohepanc iigament and do so before they involve the ad 
jatcnt lymph glands through the spread of malignant disease 
For this reason it seems quite obvious to us that transthoracic 
surgerv should be done through the left chest which allovv’s for 
the exposure of the gastrohepanc region quite readily m a! 
cancers that may be found as high as the level of the trachea! 
bifurcation or aortic arch It is lecognized that the nght sided 
approach has certain anatomic advantages but these w out 
weighed by the more important factors concerning the removal 
of metastatic glands 

THE IMPORTANCE OF ESOPHASOSCOPIC BIOPST 

Fluoroscopic visualization of the esophagus by means of 
banum along with esophagoscopic visualization of the tumor 
the most important means of diagnosis It is absolutely essenti 
that in all suspected casts of cancer of the esophagus a posime 

bjoDsy be obtained Thesuigeon who contemplates transthoracic 

operation without this information at hand assumes more ns 
than is advisable This presupposes of course that expert , 
agoscopic talent is ar hand We have explored esophag 
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lesions which we were posim c were carcinomas without prcvi 
ously obtaining malignant tissue by biopsy Recenth hou c\ cr 
w e have had an experience \\ hich mal cs us feel that tins has been 
unwise 

A fifty year old man was referred to the Presbyterian Hospital 
with a history of dysphagia of three months duration \ ray cxami 
nation of the esophagus after ingestion of barium rc\caled a npical 
stenosing lesion with obstniction m the terminal esophagus Esoph 



^>g 47 -X 


ray showing filling defect in the fundus of the stomach diagnosed 
as gastnc cancer 


^goscopv was advised An ulcerating lesion which bled easily was 
oserved at 38 cm from the incisor teeth A piece of this tissue was 
J'enioved with a biting forceps and sent to the laboratory for exami 
ation It was reported as being inflammatory The examination was 
«peated m one week s time and again the report was inflammatory 
issue The esophagoscopist was sure in his own mind that the 
csion he saw was cancer and surgical exploration w as contemplated 
ow ever further esophagoscopic advice w as sought and on a third 
^^ination an obstructing bolus of meat was removed from the 
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ttmiiml esophagus The s^niptoms of dssphagia disappeared and 
careful foHou up studies disclosed no CMdence of tumor distal to 
the region of obstruction 
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Figure 47 is the reproduction of in v ra\ film demonstriting i 
deformit) in the cardne end of the stonnch and low cr esophagus 
diagnosed as a carcinoma arising in the fundus of the stomach 
Examination and biopsx bx means of the esophagoscope re 
\ealed the tissue to be of the squamous cell \anct\ as illustrated 
m Figure 48 According to the principles prc\ loush stated this 
squamous cell tumor presumabK arose in the esophagus instead 
of in the stomach as diagnosed bx \ rn For this reason primarx 
transthoracic exploration xxas earned out and csophagogistros 
tom\ performed Figure 49 represents the gross specimen re 
moved surgicallx It is impossible to tell from the ippcarance 
of this specimen xxhether it arose from the stom eh or tsoph 
agus but the microscopic nature of the tumor is presumpnx c of 
its esophageal ongin There xxcrc no incrasrases found at the 
time of surgen The patient died on the fourth postopentixe 
dax of pneumonia There xx as no leal age at the line of anasro 
niosis There \\ as no ex idcncc of carcinoma remaining on careful 
postmortem studx 

PREOPERATIVE PREPARATION 

Patients xxho haxe suffered from dxsphagia xxith its attendant 
malnutrition as cxidenced b> xx eight loss and anemia are not 
good candidates for extensive surgical procedures At the same 
time XV hen cancer is present it is to the panents advantage to 
have the cancer resected at the earliest possible moment if pre 
f^mar) surgical procedures can be safelx omitted In lesions of 
me cardiac end of the stomach and low cr esophagus xv e feel that 
pnmar} operation for remoxal of the rumor max be contem 
P ated if proper preopcratix e preparation is earned our When 
a tumor of the esophagus is so located that is is high enough 
so that gastrostom) must be performed as a necessarx part of 
me surgical procedure then of course this must be done at 
once and so serves the twofold purpose of detennimng opcrabil 
at least in part and of allow ing for resumpnon of adequate 

nutntion 

a patient suffenng from malignant disease of the low er 
and cardiac end of the stomach is first admitted to 
me hospital measures to combat dchx dration are immediatel> 
insntuted Blood ma> be given b> vein if the anemia is sufficient 
^0 Warrant it Vitamin determinations are made and parenteral 
Vitamins administered The oral caxitx is cleansed to a maximum 
^grce We then recommend that at least 1500 cc of blood be 
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areolar tjssuc Tbe extent of the tumor upward mav be readily 
determined at this poinr 

By foIlo%Mng the esophagus to the hiatus m the diaphragm 
the diaphragm ma> be opened ndiaily to expose the fundic end 
of the stomach the rei,ion of the spleen pancreas and gastro 
hepatic ligaments This -wide exposure readdv allows for the 



determmitionof opcrabihtt If resection is possible thephr^ic 
nerve is crushed to eliminate motion of th left diaphragm The 
left gasenc vessels are divided as well as those at the greater 
curvature of the stomach If necessacx the spleen ma> be re 
moved The stomach may bt r^cted as far down as the 
denum which mi\ be dosed as m reseaions of the stomav 
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done through the nbdomcn If this is the ctsc the jejunum 
be used for csoplngeTl Tnistoniosis is Ins rcccntl\ been dc 
scribed b\ Sueer Otherwise the portion of t!ie stomach re 
mainmg ma) be readih brought into the lower thon\ and an 
end to side anastomosis perfonned with interrupted sill sutures 
as illustrated in F igurc 53 It w ill be noted th it there is produced 
a diaphragmatic hemn (Fig s3, li) In our experience this has 
not gu cn rise to senous s) mptomatologa \\'e ad\ ocate end to 
side rather than \ anous t\ pcs of pull through anastomoses be 
cause the likelihood of stricture is not so greit 



'g 54 Postoperatnc (siv months) barium visualization of esophagogastric 
anastomosis There is no stricture 

^ Sulfanilamide is placed in the region of the resection m the 
th u stomach abo\ e 

Si sutured to the edges of the diaphragm (Fig 

de P to prevent herniation of viscera into the chest A 

^zzer catheter is led to the outside from within the left 
aid Negative pressure operating through this catheter 

s in the re expansion of the left lung postoperativelv The 
tent closed m la\ ers and the patient is placed m an oxygen 

tb^t^ history illustrates the successful treat 

abo ^ carcinoma of the terminal esophagus as described 
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Mr A S a fifty four year old man nas admitted to the PreAj 
terian Hospital on Februar> 10 1942 He complained of difficult) 
m sw allowing over a period of three months and a weight loss of 
20 pounds He had a sense of fullness under the sternum coming on 
immediately after eating which was followed bv vomiting particu 
larly in recent weel s His hemoglobin was 14 gm red blood count 
4 100 000 and the white Wood count 8000 The Kahn reaction was 
negative After several esophagoscopic e<ammations tissue dug 
nosed as epidermoid carcinoma was obtained Immediate operation 
was planned and se\eral blood donors who were compatible were 
used to obtain 1500 cc of blood 

Figure 50 illustrates the appearance of the lower esopbacnis 
after ingestion of barium showing the complete obstruction m 
Its terminal portion Figure 51 is a photomicrograph of tissue 
removed for biopsy rJirough the esophagoscope This is a sqaa 
mous cell type of cancer Figure 52 is the resected suigical 
specimen that was remov ed according to the procedure desenbed 
above Figure 53 A is a line drawing illustrating the interesting 
fact that lymph glands ad|acent to the tumor were not involved 
by carcinoma cells bur that the more distant lymph glands m the 
gastrohepatic ligament did contain metastatic cancer cells Figure 
54 IS a banum study of the anastomosis made several months 
posfoperativ e The new opening is widely patent and there vi as 
no dysphagia at any time 

DIFfERENTMl DIAGNOSIS 

It IS important that lesions resembling carcinoma be recog 
nized by careful study Whereas there are perhaps numerous 
conditions of this 1 ind two have come to our attention which 
arc difficult to distinguish from malignant lesions 

Mrs E A entered the Presbyterian Hospital m January 1940 
with a complaint of dysphagia of two years duration becoming 
much more marked within the last six months Figure 55 is that of 
an X ray of the lower csophigus and stomach showing a deformity 
suspected of being an early cancer The esophagoscopic biopsy did 
not reveal the presence of malignant tissue but was that of a benicn 
ulcer as illustrated m Figure S6 

Ulcers of the terminal esophagus are perhaps more frequent 
than IS commonly recognized TTiey are very often associated 
with peptic ulceration of the stomach Occasionally they go on 
to produce stenosis by scar tissue contracture sufficient to neces 
sitate esophagogasrrosfomy This however is nor the nsua 
course of events They respond more often to medical man 
aeement 
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The folIo^\lng case illustntes another condition \\ Inch can be 
readilj confused nith cancer of the lo\\cr esophagus 

Mrs E H , a sixt) eight \ ear old omin entered the Presbj tenan 
Hospital in 1937 complaining of d>sphagia Figure 57 illustrates the 
\ ra^ of her louer esophagus Figure 58 is a photomicrograph of 
the tissue removed through the esophagus showing the glandular 
character of the tissue This was at first mterpreted as being a cir 
cinoma arising from mucous glands m the lower esophagus How 
ever, time has proved that this patient is suffering from a small 
diaphragi/iattc henna There is a pouch of stomach above the 
maphragm as can be seen in Figure 57 It is from tins region that 
biopsy was taken and instead of being a glandular t>pc of car 
cinoma the tissue is that of normal gastric glands 

In conclusion it ma\ be stated that m order that successful 
surgerj of lesions of the lower esophagus and cirdiac end of 
the stomach ma) be earned out, cartful attention muse be giv cn 
to the many points m diagnosis differential diagnosis and treat 
nientthat have been suggested 



SUCCINYLSULFATHIA20LE (SULPASUXIDINE) AND THE 
ELIMINATION OF THE MIKULICZ OPERATION* 


MOSES BEHRENO MD 

With the gradual rc6nement in the production of the sulfa 
products from the ongmal prontosil we have m succmylsulfa 
thiazole (sulfasuxidine) one of the outstanding bactericidal 
agents At the last meeting of the American Medical Associauon 
held m Atlantic City m 1942 Dr E J Poth proposed the use of 
this drug m the preparation of paaents prior to operaaons upon 
the colon Favorable statements made then have been supported 
m actual practice 


SUCCINYLSULFATHIAZOLE !N THE PREPARATION 
OF THE PATIENT 


The patient is prepared m the following manner An ounce of 
castor oil is given soon after his admission to the hospital Abso- 
lutely no solid food is given after that time No operaoon is per 
formed on the colon unless the patient has received at least a 
weeks preparatory treatment Succinylsulfathiazole is given m 
the dosage of 0 5 gm to a kilogram of body weight One half 
of the total dose for the day is given primarily then as much as 
4 to 6 gm to a dose may be given every three or four hours for 
one week Two coforuc irrigations are given daily Five hundred 
cubic centimeters of 5 per cent glucose m saline or distilled 
water is admimstered intravenously Required transfusions are 
given but rouunely 250 to 300 cc of blood is presenbed the 
day before operation T he patient is allowed sweetened liquids 
of all kinds including orange juice grape juice all sott dnnLs 
and gelatine every two hours Cunously enough he rarel> craves 
for other foods 

Much of the success of the operation will depend upon the 
attention to ev ery detail m the preoperative preparation of the 
patient Poth claims that it js not necessary to use any purgauon 
or cleansing enemas wide using succmylsulfathiazole He stattt 
that the patient may be prepared at home until the time of his 
admission to the hospital for operation Poth and Knotts state 
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that the drug given in therapeutic doses alters the feces because 
the> become semifluid and practically odorless The coliform 
organisms are reduced to such low values that B coh cannot be 
demonstrated by growth on desoTycholatc plates ’ 

MIKULICZ OPERATION 

^AJenever the Mikulicz operation is performed sev eral steps 
at different intervals are required before absolute healing and the 
normal passageway of feces is again established The Miloihcz 
operanon is always an annoying procedure because before com 
p ete healing takes place the soiling \\ ith feces of the abdominal 
^'ound after the clamps are removed is disagreeable both to the 
patient and surgeon The early method of placing clamps and 
owang the tumor to remain in situ outside the abdomen was 
ucceeded by the very desirable refinement of removing the 
mor at the primary operation The clamps were removed 
ml! hours followed by the placing of a crushing 

^ment in the double barreled colostomy so that the passage 
tfiM nught be reestablished The bed occupancy of 

was formerly from six to ten weeks although mans 
to return home between the various stages 

improved technic with succinylsulfathiazole 

END TO END ANASTOMOSIS 
of the preparation of the patient with succinyl 
the ® parenteral feeding and the diet as outlined above 
fusin'^ empty at the time of operation A trans 

ever ^ blood is given in the operating room When 

opera ^ ^ instead of using the several stage Mikulicz 
after ^ Perform an end to end anastomosis immediately 
The ^ ^ ^^J^oval of the growth The latter is a safe procedure 
^ called ‘ aseptic method of performing an intestinal 
paid ^ absolutely necessary Particular attention is 
teno ^ hnen thread stitches m the mesocolon and the pos 
ate j colon Interrupted mattress sutures of catgut 
lame through the gut and the knots are tied within its 
free r? ^ running suture of catgut apposes the adjacent 

phed^ intestine At least three layers of suture are ap 

literal and antenor portions of the ams 
The ^ sewn wnth catgut by means of the Connell suture 
^ture V interrupted or continuous linen thread 

cathet ^^costomy is required nor is the use of a de Pezzer 
^ as a safety \ alve a necessary precaution 
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SuccinylsulfathiazoJe is continued for four or fiv e daj s foUo;? 
mg operation Nothing is given b\ mouth for at least three or 
four days \\ hen liquids arc started consisting of the same intaLc 
as in the preoperam e treatment Fix e per cent glucose and blood 
transfusions are given immediatel) after operation Dunn 
m enty four hours no more than 3000 cc is giv en unless the case 
demands it The day follow mg operation a blood transfusion of 
300 to 500 cc is given and repeated as often as necessary Pn>- 
stigmine is prescribed twice the day before operation and re 
peated at 7 a m on the morning of operation 
PRESENTATION OF CASES 

Case I— E f a woman aged sixty six years was admitted on 
August 30 1943 and discharged October II 1943 In July 1943 
she noticed bleeding from rectum ot one weeks duration Di ital 
examination was negative Proctoscopic examinatjon shoued mo 
polypoid growths in rhe rectum about 8 inches from rhe anus 
w hich w ere remox ed Histological study show cd the groxvths to be 
adenocarcinomas Bleeding ceased for two xxeeks xihen it started 
again There was no pain on defecation 
Physical Exenumtuon The patient was apparently comfortable 
but had many mild complaints She weighed 148 pounds Noabnor 
malities xvere disclosed 1 here xxas no tenderness and no masses were 
felt on abdominal exammaaon Vaginal cxaminaticin revealed ten 
derness of the xaginal xault the recroxagjnal septum xxas negatixe 
Laboratory Report The urine xxas h^ht amber atid xxith a 
specific graxit) of 1014 It contained a faint trace of albumin no 
suwar no acetone 14 to 18 xxhite blood cells Hemoglobin 11 6 gm* 
(SO per cent) White blood cells 8100 Blood sugar 86 blood urea 
nitrogen 10 I Preparation of the patient for operation xxas started 
September 1 1943 m the manner outlined previously 
Operation On September 10 1943 under continuous spinal anes- 
thesia reinforced by nitrous oxide and ether the abdomen xxas 
opened bv a left rectus incision A napkin ring type of carcinoma ot 
the sigmoid xxas found After this portion of the intestine xxas mobu 
ized Scone clamps w ere used and the intestine incised betxx een the 
clamps An end to end anastomosis xxas made? vxirh rhiet liyets 
posteriorly and txx o lay ers antenorlx Number 0 chromic re 
inforced xvith linen thread was used Tabs of fat were anchored oxef 
the anastomosis Sulfamlamide xxas sprinkled on the xxound andintne 
peritoneal cavitv As a precautionarv measure m case of leaka^'c * 
piece of soft rubber tissue js always placed adjacent to the an^ 
tomosis The wound was closed with interrupted derma! sutures. 
No 2 chromic catgut and dips ^^red 

Pathological Report Macroscopic The specimen is a reset 
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portion of colon niescntcn nmclicd which has alrcadj been 
opened through its length In its restored state it measures H b\ 6 
cm At one end there is present a large sessile mass measuring 4 5 b\ 

3 ) cm It docs not completclj replace the entire circumference of 
the colon but appears to occlude the lumen I low e\ cr it in\ adcs the 
entire thickness of the w all Its inner surface is purplish brow n and 
relativeh smooth Its edges are almost distinct from the surrounding 
normal mucosa On sectioning it is firm purplish gras and at a an 
ous leads is seen to maolae progrcssiacla aarious depths of the 
colonic aaal) The remainder of the mucosa appears normal The 
lumen of the colon distal to the groaath is narroaacd to a circum 
ference of 3 5 cm aahcrcas the lumen proximal to the groaath meas 
ures 5 5 cm in diameter The appended fat contains several shghtia 
enlarged l>mph nodes some of which appear involved b\ the malig 
nant process Most of these glands arc contained m the tissue immc 
diatelv surrounding the groaath 

^Itcroscopic The carcinomatous process ina ola cs the entire thicl 
ness of the colonic w all in some regions The 1> mph nodes sectioned 
show no infiltration 

Pathological Diagnosis Primar> obstructing adenocarcinoma in 
a oh ing entire thickness of wall of sigmoid flexure 

— Here is presented i typical case in which for 
nierlj a Mikulicz two or three stage operation would hive been 
performed Instead of remaining eight to ten w ccks m the hos 
pital this, patient could ha\ e been discharged m tw o \a eel s fol 
losing the operation but elected to stay another week There 
was absolutely no infection of any kind in this case The w ound 
healed by first intention For ten daas before operation and five 

following operation the diet consisted of fniit juices sweet 
ened liquids and gelatine onlv after w hich pap foods minced 
vegetables and meat w ere graduall) added to the diet Particular 
attention should be given to the fact that m this case sucemyl 
sulmthiazole w as administered in dosage of 0 5 gm to a kilogram 
of bod> weight There were no complications as a result of the 
administration of the large doses of this sulfa drug 

CasE II — H C a man aged sixty seven was admitted on August 

1943 and discharged September 25 1943 His chief complaint 
Was increasing constipation He had been well until six months pre 
piously when he noticed that he was becoming constipated He took 
Without satisfactory results Two weeks before admission 
® had a period of fia e daj s without a bow el moa ement For sea eral 
i^ 2 rs he had noticed bloody stools occasionally His famila histora 

unimportant 
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Physical Examnation The patient is a thin white somewhat 
emaciated male His heart apparently is not enlarged its rate and 
rhythm are regular The lungs are clear to percussion an occasional 
rale is heard on the right side at the base The abdomen shows relax 
ation of the abdominal musculature No apparent mass is felt Lner 
and spleen are not palpable Rectal examination reveals no mass m 
the rectum Prostate is enlarged The usual preoperative preparation 
as outlined previously was given 

V ray extmimauon revealed the following On the first attempt it 
was possible to fill only the rectum and a portion of the sigmoid 
The patient was unable to retain the opaque medium and was 
allowed to expel it After an hours rest another attempt was made 
to give a colomc enema and at this time the opaque medium was 
shown to traverse the colon back to the region of the provimal 
transverse colon, where there was an abrupt cessation of flow The 
colon became quite distended and haustral markings were not pres- 
ent The patient complained bitterly and was unable to retain any 
more of the opaque medium Films were made at this time and the) 
confirmed the fluoroscopic study that the opaque medium traversed 
the colon back to the region of the proximal transverse colon where 
there was an abrupt stoppage none of le being seen m the ascending 
colon It was thought that this confirmed the previous suspicion that 
there was probably an annular lesion at this point In all the films 
made there was also a filling defect in the colon near the junction of 
the descending colon and sigmoid It was surmised that a malignant 
lesion was present in the sigmoid I question this as the cause of the 
filling defect Rather it suggested the possibility of either an annular 
lesion or a polyp at this area This lesion may have been functional 
m origin but owing to its persistence it was felt that it must be re 
garded as an organic lesion until proved otherwise 

Laboratory Report Urme acid specific gravity I 005 no albu 
mm no sugar occasional white blood cells occasional white 
epithelium Hemoglobin 75 per cent red blood cells 3 950 000 white 
blood cells 6000 Blood Wassermann test negative Blood sugar 75 
mg urea 12 mg 

Operation was performed under continuous spinal anesthesia on 
September 4 1943 With the patient under continuous spinal anes 
thesia and in the Trendelenburg position a left lower parareew 
incision was made and the peritoneum was opened Carcinoma of me 
transverse and descendmg colon was found The liver w as free of any 
metastasis and there was only small involvement of the regional 
nodes around the area of the descendmg colon The rectum was free 
of caremoma A resection of the transv erse colon splemc flexure ana 
descending colon was performed An end to end anastomosis was 
then made between the ascendmg colon and sigmoid 
spillage and very little bleeding Wide excision of both lesions was 
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possible because of the redundanc\ of the mtesane Eight grams of 
sulfanilamide 'uas placed m the region of the anastomosis and one 
rubber tissue dram m as inserted The m ound u as closed m ith inter 
rupted derma! retention sutures The paocnt left the opcraong room 
in good condioon. 

Pathological Report Alacroscopx Specimen consists of a portion 
of the large boiiel measuring 55 cm in length Near each end there 
IS a deep malignant ulcer each measuring > cm m diameter On cut 
section the tissue is gra\nsh white opaque and firm The malignant 
process extends down to serosa The intervening bowel is normal 
except for numerous small polvps No glands arc ‘^ecn 
Microscopv Section of sigmoid shows a number of glands of 
Lieberkuhn as well as numerous abnormal epithelial cells having a 
papillarv arrangement. The glands arc lined bv multiple lav ers of 
abnormal epithelial cells the chromatm of which is suppled There 
IS ome dissimilantv m size and shape of nuclei and cells Manv of 
the nuclei are vacuolated There is mfiltranon into the submucosa 
and musculans 

Dugnosis PapiUar} caremoma of sigmoid (Grade II) Section of 
transverse colon shows a number of polv*pi projecting from the 
mucous membrane, A number of foci and malignant degeneration 
are noted There is v er> little invasiv c tendenev 
Diagnosis Polvp of transverse colon showing caxlv malignant 
regeneration. 

Coifmjerrt ~-'Thss was a case of multiple carcinomas of the 
colon, and is another instance of an operanon for carcinoma of 
me colon m one stage w here formerlv a simultaneous Mikulicz 
operation on multiple lesions of the colon w as performed -^gain 
preparation of the paoent with succinv Isulfachiazole enabled us 
to simphfj this operation to a considerable degree Before the 
tntroduction of tl^ drug a double barreled colostomv remained 
"hich was annoying to the physician and patient both Sbght 
infection of the w onnd occurred tw elve dav s following opera 
tion, but cleared up quicklv 

C.VSE ni— M K., a woman aged srtty six xears was admitted on 
Y^ober 19 1943 and discharged November 20 I94a Previouslv 
She had been admitted in October 1939 when a diagnosis of car 
oinoma of the rectosigmoid junction was made She had then 
complained of pam in the abdomen and gradual loss of phvsical 
^ength. Bow el movements w ere becoming more constipated \ rav 
of banum enema confirmed the diagnosis On October 5 
cecostomy was performed because of svmptoms of mtestmal 
oos^ction. This was followed bv. a Mikulicz operanon at the site 
® me lesion m the rectosigmoid area The colostomv was closed 



■>44 


MOSES BEHRCND 


on November ^4 and the patient was discharged December 30 
1939 

Pxthologictl Report Ulcerating mucinous carcinoma Grades If 
and III penetrating all coats of the rectosigmoid area and extending 
into the mesenteric fat 

Second Advnssion The patient was readmitted on October 19 
1943 complaining of weakness again with inability to perform an\ 
kind of housework She had lost some w eight although there was no 
visible anemia Abdominal examination revealed a large globular 
mass m the left iliac fossa The mass was somewhat tender but it 
IV as freelj mov able under the abdominal w all After admittance she 
was given the preoperativc treatment outlined previousl> 

Laborxtory Report Hemoglobin 13 iO gm (9’ per cent) white 
blood cells 10 ’00 blood sugar 85 mg blood urea nitrogen II 1 m 

Operxtion consisted of excision of the tumor which affected the 
descending colon the rectosigmoid junction and some of the mesen 
terv The mass was round and measured about 3 inches in diameter 
“Vn end to end anastomosis between the transverse colon and the 
rectum was performed Plasma (250 cc) was given following the 
operation During the convalescent period there were no untoward 
s>mptoms With the exception of an infected wound at the lower 
angle of the incision 

Covwtait —As stated m the historv this patient w as operated 
upon four > ears ago for carcinoma at the rectosigmoid junction 
by means of 1 primary cecostomv followed by a Mil ulicz opera 
non She remained in the hospital nearly twelve weeks follow ini’ 

this procedure However after n week s preparation before her 
recent admission m October I943 we completed a one sta<^e 
operation an end to end anastomosis of the transverse colon to 
the rectum She w as discharged one month after admission As a 
matter of fact she chose to stay ten days longer than was re 
quired for her immediate com alescence 

It IS interesting to note that the pathologist believ es that the 
mass recently removed is also a primary adenocarcinoma of the 
colon For comparison I am including the pathological reports 

of 1939 and I943 

Fittholoiiicil Report (October ’0 1939) Macroscopic The 
Specimen is i portion of rectosigmoid weisanns 10 cm in lengt 
One centimeter from one of the lines of excision and 4 5 cm torn 
the other is an annular malignant process measuring 6 cm in wi 
and 4 cm in length which has apparentlv penetrated the enfi 
thickness of the bowel mthis region The neoplasm projects ” 
regions into the lumen and hasapparenrh resulted m partia o 
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non In one region it is cauliHoucr in character and shows here 
surface ulceration It is advancing as a slightU elevated soft process 
definitelv but not stnkinglv distinct from the surrounding tissue 
The serosa overljing the tumor is puckered No Ivmph nodes arc 
palpable except m one outlving mesenteric region where a small 
nodule is felt The bow cl on one side of the tumor measures / cm m 
circumference and on the other 3 5 cm 
Microscopic The nodule felt m the mesenterx is a neoplastic 
extension. 

PiUf ologicjl Dugiwsts Primar) mucinous ulcerating carcinoma 
rad« II and III penetrating all the coats of the rectosigmoid and 
extending into mesenteric fat 

Pathological Report {October 22 1945) Macroscopic The speci 
a large piece of colon measuring 43 cm in length \t one 
en or a distance of 12 cm there is a large mass measuring 15 cm 
'n ‘^nieter The peritoneal surface oxer this mass is markedix con 
ested and contains an occasional small grayish white firm nodule 
almost completel) obstructs the lumen and dis 
, mucosal surface is purplish pink markedix ulcerated 

pol' poid projections Tlie mass on section pre 
hcmorthagic appearance solidix honex- 
It is soft and fnablc and inxades the 
exsu:* ^^fcstinal wall In areas mucoid material has formed small 
of XV hich are surrounded b\ hard calcareous material 
dem colon measures 5 5 cm in diameter and the line of 

between the carcinoma and the unmvolvcd colon is 
bloofi 1 xirunv olved colon is filled w ith thick purplish red 

_ ^ bquid Its mucosa and xvall appear essentiallv normal One 

area**^^ peritoneal surface is roughened and thickened This 
are peritoneum ovcrlv ing the carcinoma There 

enlarged hemorrhagic Ixmph nodes present in the fat 
^^^oun ng the mass In one area of the pentoneum ov erlv ing the 
^ ^ I^fge perforation measuring 2 3 cm m diameter which 

='PP^tobepreoperatixe 

of ^ mucinous adenocarcinoma inv olv es all the coats 

nn c ^ mg serosa The I\ mph nodes sectioned show 

"«^secondar> mvolvement 

aden Diagnosis Pnmarv obstructiv e ulcerating mucinous 

ocarcinoma involving all the coats of the large bowel 


~This case is mteresung on account of successix e 
Svm^^ which was removed m 1939 the other in 1943 

cec of intestinal obstruction xxere present m 1939 A 

^jji the pnmarx operation followed later bx a 

inth procedure performed in stages The pauent remained 


in»u t pcnormcc 

hospital nearlx txvehew 


eeks In 1945 a huge mass inx olx 
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mg the rectosjgmojd junction was removed An end to-cnd 
anastomosis was performed in one stage She was discharged m 
four weeks The specimens removed are interesting because the 
pathologist believes that both lesions were pnmary in ongin. 

Case IV -E K. a woman aged forty eight years was admitted 
on October 28 1943 and discharged December 1 1943 Diarrhea 
had been present for seven months For the preceding nv o w ceks she 
had had three or four loose watery bowel movements after each 
meal In nine months she lost 30 pounds in weight She had never 
been constipated nor had blood m the stools She had occasionally 
noticed a mass m the right lower quadrant Famibal history was 
unimportant 

Extnmnauan of the Abdomen A palpable tubular movable mass 
was felt m the right lower quadrant 
On October 30 the patient began a course of intravenous glucose 
and succinyJsulfathiaaoIe in preparation for operation. This was 
continued up to the time of operation 
Operation At operauon on November 6 1943 under conunuous 
spinal anesthesia an end to end anastomosis was made between the 
descending colon and sigmoid Two Penrose drams without gauze 
and 10 gm of sulfamlamtde were placed near the anastomosis Dur 
ing the operation there was an expulsion of considerable feces from 
the proximal end of the colon While there w as no massive soiling of 
the peritoneal cavity because of protecting sponges around the field of 
operation one could no: call it an absolutely clean operation. Not 
withstanding this contamination there was no sign of peritonitis. 
The patient developed an infection of the w ound at its low er angle 
Irrigation of this portion of the wound with Carrel Dakin solution 
cleared the infection quickly 

Pathological Report Macroscopy The specimen consists of a 
resected sigmoid measurmg approximately 12 cm in its long diam 
eter Approximately one half of the specimen is infiltrated with a 
fairly dense white mass which encroaches upon the lumen of the gut 
Microscopy Section of tissue shows a number of glands lined by 
deeply staining neoplastic tumor cells The nuclear chromatin is 
stippled There is beginning invasion into the stroma Numerous 
fibroblasts are present m the intcrglandular areas 
Diagnosis Adenocarcinoma of sigmoid Grade 11 

Comment —This case ilJustrat^ better than the previous his- 
tones the efficacy of large doses of succinylsulfathiazole before 
operation Ordmanly this patient should hav e died of peritonitis 
as a result of the contamination of the peritoneal 

feces No such complication resulted The patienr was discharge 

t\\ enty five days after operation 
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General Comment 

Wth the anal>sis of the cases here presented it must be e\i 
dent that \nth the use of this sulfa product surger) of the colon 
has been re\olut]omzed Provided the preparation as here out 
lined is gi\cn I am sure that now the colon ma> be operated 
upon with impunit> and a primary anastomosis performed if the 
occasion demands it Since \\c have been following this technic 
'\e have not used a prelimmarv cecostomv or a dc Pezzer 
catheter as a safetv s ah e 

CONCLUSIONS 

1 The use of sucemv Isulfathiazole has rev olutiomzed sur 
gical procedures performed on the colon The drug should be 
administered in large doses at least a vv eek before operation and 
for five da>s after operation 

2 As a result the Mikulicz operation has been replaced bv a 
one stage end to end anastomosis 

3 Four cases without a death are presented The operam c 
J|ound of the first patient operated on bv the technic desenbed 
healed by first intention the last three patients dev eloped in 
«cted w ounds 

^ One patient had multiple lesions of the colon while an 
other developed lesions four > ears after a Mikulicz operaoon 

^ The success of all colon surgerv depends on the preopera 
and postoperative care of the patient This includes a pn 
purge liquid diet colomc imgations parenteral fluids 
including glucose ammo acids plasma and blood transfusions 
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252 JEROME P WEBSTER 

m Its use owing to difficulties dvat arjM not onl> during the remoial 
of the graft from the donor site but also when the graft js taken from 
the dermatome drum and applied to the recipient area 

TTie usual method for removal of the graft from the drum which 
IS that empio)' cd b> Padgett is to pull the graft free between two 
pairs of hemostats that clamp the ends of the graft at the comers 
immediatel> upon release the graft shrinks marl edlj from its orjf'mal 
size through its innate tendency to contract a tendenc) increased bv 
the elastic rubber film usuali> adherent to the epithelial surface If the 
coated surface of the graft folds or rolls on itself it becomes adherent 
and there is trouble in unfolding jt Tlve graft therefore must he held 
fiat stretched taut b> the hemostats This is especially ticklish when 
turning the graft over after removal from the drum and while adjust 
mg It to the recipient area With care the handling of the graft can 
be readily accomplished b> trained operators and assistants if the 
graft is of sufficient thickness -(0014 inch or more) to withstand the 
pull made on it by the hemostats Thinner grafts (0012 inch or less) 
are often tom by the hemostats or m the process of suturing causing 
the sheet of graft to collapse and become adherent to itself Time is 
lose and portions of the graft may be ruined during the stnighten 
mg process 

There is another occasion during which the problem arises of pre 
venting adhesion of the grafts to themselves when with a contami 
nated recipient area infection of the donor areas is to be avoided by 
first removing the grafts from the clean donor sites before afiixing 
1 them The grafts may then be stored upon layers of gauze moistened 
by normal saline solution and stretched out by the weight of the 
hemostats left attached to the comers With this technic however 
adhesion of the cement covered surfaces is liable to occur 

Another method for removing these grafts from the drum and stor 
mg them temporarily is to start rolling the grafts from one end of 
the dermatome onto long moisc gauze compresses They can then be 
left at one side until required However with this method the edges 
of the graft also tend to turn in and become adherent 

Improvemenh in Technic —Long before the value of large skin grafts 
w as gencralK appreciated m other clinics John Staige Davis* and ocher 
members of William S Halsted s staff w ere accustomed to cut 
dously large grafts by the free hand method from the media! and 
lateral femoral regions Prior to affixing these grafts it was customary 
to spread them out epithelial surfaces down on thm sheets of gut” 
percha or so called protectivo tissue When bemg applied each 
graft together with the overlapping tissue was lifted and 
position to facilitate the application of the graft The tissue was t e 
removed leaving the graft m place Davis reports that this was niy 
done March 7 1896 That method has been followed in this clinic 
with grafts cut by free hand 
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With grafts cut by the dermatome it as our practice until recently 
at the time of removing the grafts from the drum to co\cr the raw 
surface of each graft as it laj cemented on the upturned drum \\ith 
a transparent overlapping film of pliofilm The graft together with 
Its covering film was tlien pulled loose The freed epithelial surface 
of the graft with any rubber cement that might still be adherent to 
It, was covered with another overlapping transparent film and the 
first film w as removed The process w ould be repeated after the cutting 
of each subsequent graft 

Dr S Baron Hardy resident m this clinic suggested a simpler 
technic (Fig 59) After raising one end of the graft from the drum 



lome K u removing a sKin grait as orain3ni> cue on tne aerma 

^ transparent film Hardys modification simplif>ing the 

“suai procedure 

the ^ 1 °^ graft is lifted from tl\c drvim and a piece of film is placed on 

B ^ surface The n\o are pulled away together 
renn. j ^ "or cemented to the film in this procedure adjustment is 

to keep It stretched flat 

overlapping sheet of pliofilm or cellophane to the 
leavi ^vo were raised and pulled away together 

laver^^ Sraft on the film with its cut surface exposed Successive 
moKt ° j could be laid upon additional Ia> ers of 

^^ened gauze compresses until needed 
dure of removal eliminated one stage m our usual proce 

the t certain drawbacks The graft not being adherent to 

ha-i film contracted somewhat and occasionally curled 

and stuck to itself 

dertnato'^^^^^ graft at the time of excision with the 

tne were stuck w ith rubber cement to a transparent film which 



254 


JEROME P MEBSTER 

was adherent to the drum handling might be facilitated b> preventing 
Its rolling back and becoming adherent to itself There might also be 
an advantage m ease of apphcation to the defect of the combined 
sheets of graft and film immobilization on the defect with or without 
suturing of the graft might be obttmed with greater ease and more 
over since the graft would continue in the state of tension that it had 
before its removal from the donor site it should take more readily 
The advisability of maintaining this normal tension of the graft was 
stressed by Davis and Traut ’ m 19“^$ and two years iater by Davis’ 
when he said We also found that the contraction of the elastic fibers 
in the skm occluded the vessels and for that reason when secunng 
the graft m position we apply tension equal to that of the normal 
skin to overcome this tendency 

Transparency of the film would enable one to see the graft and 
recipient area while fixing the graft m position It would also give 
the advantage of allowing observation of the graft during hcalin" 

THE FILM 

Whatever transparent film is selected should possess several char 
acteristics Obviously it should be of such a nature that rubber cement 
if used as an adhesive would cause the film and graft to adhere satis 
tactorily It should also be of such thickness as to w ithstand the ten 
dency of the skin graft and of the adhwive rubber cement to contract 
but It should not be so thick as to fail to conform to depressions and 
elevations of the recipient defect Further it should be unchanged 
by sterilizing or by contact with body fluids and it should be free of 
any tendency to cause dermatitis 
Any one of several transparent films now on the market might 
prove suitable for the purpose provided the requirements just men 
tioncd were fulfilled Oiled silk while translucent can be torn readil) 
into strips of the desired d mensions and is used by Capt Darrel T 
Shaw who assisted us m the early work on this procedure while he 
was resident here Although we are investigating various films pliofilm 
IS the only one that was used in the cases herein reported and it was 
used because of a considerable supply that we had on hand This was 
found to be satisfactory except for some loss of transparency after 
a few days of use This is possibly due to the action of the rubber 
cement on the pliofilm 

PREPARING AND CUHING THE FILM CEMENTED SKIN GRAFT 
Ihe curved surface of the dermatome drum is 10 by 20 cm This 
may be div ided into tw o equal squares bv a scratch line across its sunace 
for a guide to centering the film A sheet of unwrmkied ^ , 
cut into an oblong strip 12 cm wide by '’4 cm or 
A small notch may be cut at the center of one longitudinal edg 
as a guide The film is soaked in 70 per cent alcohol for twenty minut 
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Fig 60-Co^e^^t, the dermatome drum \ nh transparent film A Ouihmng 
end h site around the dermatome drum B Painting the film held at each 
, ^ broad paper clamps s\ ith rubber cement on a board A small notch may 
center of the film C Painting the dermatome drum unth rubber 
A scratch mark indicates the middle of the drum. D Painting over the 
^behtlj nude the drum E MaLing the film held between clamps ad 
Sea) drum F Tnmmmg away die excess film from the edges xvith a 

Pt G Tucking m the film over the drum ends 
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or It may be sterilized b> soaking m 1 1000 merthiolatc solution or 
other suitable disinfectant 

After the donor site has been outlined (Fig 60 the film is gripped 
smoothly at each end with paper cUmps approximaieK 12 cm wide 



fig 6! -Cun ng the film-ccmenicd graft A Painung the donor are* ^ 
Pami ng the fifm overc 5 dram C Cbtung the graft which bccomw adherent w 
the film with norm 1 sV n tension D The film cem nted graft remoted ’’’-j 
drum being held b n ten clanfips for rubbing off cement reta ned n the nim 
surface 

It is placed on a fiat sterile surface such as a board painted w ith rubber 
cement and allowed to dry The drum is hkeuise pamted on 
turned outer surface and inside each end and is then allowed 
The strip of film held by the clamps ts> suspended oter the drum 
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roughly centering it by the notch and scratch marl It is then lowered 
until contact is made Smooth adhesion c\cry\\herc is obtained by 
having the assistant rub the film with a dry sponge gradually progress 
mg with a to and fro motion from the center toward each end The 
clamps are removed from the film and triangles of film are cut away 
at each corner so as to permit the film to be folded over and tucl ed 
inside the ends of the drum jiUhout drrwUtng on the outer drum 
surface It is important that the film he smooth on the drum without 
folds or wrinkles espccialh at the entering edge of the drum other 
wise the film will be cut through by the blade and trouble miy arise 
in cutting the graft 

The blade of the dermatome knife is adjusted by the micrometer 
screw to the desired calibration the exposed surface of the film and 
the donor skin area from which the graft is to be remov ed arc painted 
with rubber cement (Fig 61) and the graft is cut m the usual manner 

The film with the adherent graft stretched out on it is pulled away 
from the drum and placed graft side down on a fiat sterile surface 
preferably a board moistened with normal saline solution The clamps 
t^ay be reapplied and any rubber cement retained on the film surface 
•swiped off with a dry sponge The graft can now be handled stored 
or applied to the recipient area without the slightest danger of bccom 
ing tangled or tom 

Additional grafts may be obtained and prepared m a similar manner 
care being taken to wipe all rubber cement from the drum with a 
°ry sponge after each use 

Will graft IS to be taken the employment of two drums 

is 0 saving or if two are not available while the operator 

recipient area with applying or adjusting the film 
ented graft the dermatome can be covered with a new sheet of 
"im by an assistant or nurse 


APPLICATION OF THE GRAFT TO THE RECIPIENT AREA 

seen through the transparent film is adjusted into the 
fo d 1^ '^•^rageous position in the recipient area Care should be taken 
the amount of graft has been excised sufficient to cover 

than ''tthout undue waste If the area of the defect is smaller 
and 64 piecing of grafts is required (Figs 62 63 

plann arm) if not the edges of adjacent grafts should be 

the na tiorrespond roughly to Langers lines of skin tension on 
rnn? ^ body involved so as to avoid subsequent bow string 
contractures (Fig 64-forearm and wrist Fig 65) 

available for immobilization of the graft in 
nonsun be divided into those of suturing and those of 

chanrA Suturing is the more time consuming but giv es better 
^ ce or success 

•'ting Mefhods— Of the suturing methods there are two types 
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One IS the oierlap method and the other is the edge to edge method 
Thjc ujth an 0\erlap of the graft beyond the margin of the defect 
IS the easiest and quickest but the resultant scars may be somewhat 




mo\al of flm beyond sut rc 1 ne 


D ep defect ti rm 

B Film cement d g aft U d o er defect and anchored to msrg n 
sutures Note that n t a full derm tome dr m of ski has been taken 
C Film-graft marg ns sunircd to edg s of the def ct nd e cess 


I skin by 
IS being 


tnmmcd a a , v .v,* «nift 

D Contmuou basing stitch through the film nd graft a chore 
to the bonom of th defect Dra n gc $1 1 ha c been m d and th film a 
separated from t! e graft and tnmm d a> t all s nirc lines 


Wider With this method (Fig 62) after tacking the film and g 
about the defect nh a few interrupted sutures contmuous m 
are taken so as to approximate the graft and the margins or me a 





suTunng film cemented pattern graft to the 
4 u, , , margin of a flat defect 

B 

Pirativelv stain pattern wjth an o\erlying fine meshed gauze A com 

C ^ surface and a quick application pretents spreading 
the defect^*"^ pattern along broken line to make it shghtlj smaller than 

£ cemented pattern graft 

Subsequent defect is anchored to the film graft edge at se\ eral points 

B TVi approximate both edges closely eterywhere 

dramace Jtc™ completely sutured in place with the film left on Small 
lines * made through the film and skin in the direction of Longer s 



Fig 64 —Sea s f om old b m on npp r ann forearm nd r t \ ith rad o 
dermatios threatening imbgn ncy Ar s xci ed and co er d ih pattern finn 
skin grafts us ng edg to edge method of suture Film left i t ct (upper trn) 
and removed (lo\ er arm nd nst) 

A Condiuon before exc on 
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fhe o\ erlappmg edge of graft and film is then trimmed aw ay to the 
sutured portion 

If It IS desired to approximate the cut edge of the graft to the 
periphery of the defect xviih the edge to edge type of suturing (Fjg 
63), a pattern of the slightly moist defect is taken with transparent 
film fine mesh gauee or filter paper— the so called pattern graft of 
Kanthak ^ With the pattern on the film covered epithelial surface of 
the graft the outline is cut on a board w ith a scalpel or w ith scissors 
Suturing of the film cemented graft to the edges of the defect is accom 
plished with unaccustomed cast One can^ of course lay the film 
cemented graft over the defect and trim it away to fit the defect 
u ithout using a pattern 

With a lesion such as a thick contracted scarf it is inadvisable to 
cut a pattern according to an outline of blood made by incision about 
the lesion before it is excised for after excision the surrounding skin 
is drawn outward so much that a graft cut to this pattern will be 
too small If the pattern is made after excision and retraction of the 
surrounding skm the graft from this pattern xvill be too large With 
me ordinary split skin graft without the adherent film the gratt is 
contracted and therefore, at the time of suturing an attempt is made 
lo stretch the graft slightly outward and at the same time to bring 
the margins of the defect inward m order to approximate normal ten 
Sion of both the graft and the surrounding skm But the skin of the 
film cemented graft on which it is planned to lea\ e the film after 
suturing (Fig 64 C-upper arm) IS at normal tension and cannot be 
or contracted because of the adherent film Therefore the 
^ &^hft should be cut slightly smaller than the pattern 

^ken from the abnormally relaxed defect and the margin of the 
ctectmust be brought m to meet the edge of the film cemented graft 
n this way, normal tension of both will be obtained 
t IS not so important to cut the graft smaller than the defect after 
cision of the lesion if it is planned to remove the film c\eryvvhere 
. the suture lines because the contractility of the graft acts 

raiv the Surrounding skm inward (Fig 64 C— forearm and wrist) 

leaiin eighth postoperamc day with outer dressings removed 

xecofarm gauze over wounds Note drainage slits along 

*-a^eers lines 

jjj F Condition same day all dressings lerooTed but with film and sutures still 
yPP^r 3 rm treated as m Fig 65 On forearm and wrist note edge of 
lac of' peripheral suture line and piecing at wrist as in Fig 65 The 

0 l^ncwre of the uio grafts corresponds with Langers lines of skin tension 
sutiiret the fifteenth ptwtoperati c dav one week after removal of 

3 rw Note fine line of suture around pattern graft on upper 

PJ 3 J, . eut smaller than the defect Somewhat more superficial scaling 

fdges forearm and wrist where continuous sutures approximated skin 

film juncture between grafts (forceps) made possible by the 
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The edge to edge suture method of pattern grafting for a flat defect 
requiring o drums of skin is shown in I igure 65 
While the film grafr teebue is satisfacioxy on flat defects it iviU 


Fig 65 —The edge to-<dge soture m thod f partem grafting for a flat defect 
r qu nng tod imatome druir s f 
yi Large r gular defect of upper im and axilla 
B Obtain ng th blood pattem on a she t of fine me h d gauze 
L Cutting the ga xe p tTwn ms de tb bio d stain m rg n as nd -atea y 
br ten line , . 

D Div ding the gauze 5 an m long tl c edg of the film gr fr t ih a sea v 
The graft raw surface do n « dien cot to the part rn 
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Figure 6i {ConttnucJ) 

E Surunng the film-graft at several points with interrupted sutures Subse 
®^^res bcmeen these advance the retracted skin edee of the defect to 
Pprotimate the edge of the inelastic film graft thus re-establishing the normal 
f surrounding skin Broken Ime mdicares tthere second and third 
^ n planned to loin m the direction of Lan^’Crs line of skin tension. 

Kemainder of pattern divided as planned and laid oter film trtaft for 
cwnnc Ac second and third pieces 

, ^t^ond piece of film craft sutured at inteirals to edces of the defect and 
'o Ae first piece of graft 

th ® depressed or elevated recipient area that because of 

e melastjcitt of the film the graft does not closeK conform to the 
ntour of the defect and has a tendenct to -wrinkle This is one of 
M disadvantages of the film WTierc the graft is not in contact 

and h beneath it, serum blood or pus tends to accumulate 

j sequent necrosis of the graft ma\ occur 0\ er these depressed 
e et ated areas or hen for other reasons there is w nnkling the 
separated from the graft and trimmed awa^ except along 
Af "here it is sutured (Fig 62 Fig 64 C— forearm and wustf 
^he film has been thus remo\ ed the elasticirv of the graft 
p conAct with the surface of the defect with the application of 
re dressmgs A^’’ith no wnnklmu of the graft and with proper 
•n© a hish percentage of grafts should sunnve 
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A film graft ma> be appro*wmatcd to the margins of a defect by 
mterrupted sutures with ends left long enough to be tied over a bolus 
of fluffed gauze so as to try to exert satisfactory pressure of the graft 
on the bed of the defect This ^vas done m one case (G B DaS) of 
total rhinoplasty m which the graft was intended to line the nasal 
cavity There was a granulating area on the undersurface of a tubed 
pedicle flap which had been successfully brought up to the nasal region 
with satisfactory outer skin but xvith a pornon of the inner lining 
lost The granulations were excised leaving a sharply defined defect 
The sutures were placed high in the nasal cavity with much more ease 
than if the graft had not been coveted with film They were then 
tied over a bolus and the film was left on the graft A serous dis 
charge observed on the second postoperative day became more and 
more purulent and on the fifth postoperative day when the bolus 
dressing was removed the graft was found to be necrotic havin 
failed completely to take ITiis failure might have been considered 
due to infection but it was probably due to the fact that the desired 
pressure was exerted entirely upon the unvielding film rather than 
upon the bed thus causing poor contact berw een the graft and the 
recipient area It w ould appear therefore that w ith the bolus type of 
dressing the film should be removed from all but the sutured portion 
of the graft 

With either the overlap or edge to edge suture method the suturing 
of the film cemented graft to the defect is much more readily done 
than without the film The thinnest grafts which are usually torn dux 
mg suturing and adjustment will remain intact when cemented to the 
transparent film 

Slits through the film and graft may be made with a No U Bard 
Parker blade before removal of the film to allow drainage of fluids 
that as collections might separate the graft from its bed (Figs 62 D 
and 63 F) The slits should be small and should correspond with 
Langer s lines of skm tension on the body to minimize any resultant 
deformity They are made much more readily through both the film 
and graft chan through the graft alone 

Nonjufurmg Mefhod —If the nonsuturc method of immobilization of 
the graft is desired for grafting ov er flat defects it is possible in selected 
instances to paint with rubber cement both the skin surface surround 
mg the defect and the undersurface of the film overlapping beyond 
the graft so that the two surfaces will adhere after drying Extreme 
care should be exercised however diat the traction on the skin by 
the film supplemented by that of the pressure dressing is not so great 
as to pull on the epithelium surrounding the defect enough to caiwe 
vesication desquamation and sobscqucni pigmentation It is usuauy 
better to cover the graft and surrounding skm with one layer of wide 
mesh gauze apply mg either rubber cement or collodion to the gauze 
and skm surrounding the graft and also if desired to the gauze an 
film over the graft 
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Pieces cut from these large sheets of film cemented grafts of postage 
stamp or smaller size for transplantation on granulating surfaces have 
been used hy Dr S Baron Hardy and Capt J Wallace iMcNichol as 
residents in this clinic The film on the excised si in made application 
of these pieces simpler and easier than the usual method when the film 
is not employed^® There arc occasions when these small film 
cemented grafts laid on granulations may be preferable to the full sized 
grafts The report of this method is printed m this volume ^ 

Dressings —Before the dressing is applied at operation as suggested 
b> Capt Darrel Shaw dusting with sulfanilamide powder under an> 
overlapping edges of graft may be done not with the idea of pre 
venting infection but to reduce the moisture that ma> develop with 
the seepage of serum and the expected necrosis of the portions of the 
graft edge not in contact with the bed The film cemented grafts are 
covered at operation with the same type of pressure dressings used on 
grafK without film a single hy cr of fine mesh xeroform gauze usuall> 
being first applied m clean cases Care should be tal cn that no wrm 
Uing of the graft occurs In two cases ncgacoll an agar t>pe of model 
ing compound aided m maintaining smoothness of the grafts Dress 
ings are changed as is customarily done It is observed that there is 
less adhesion of the dressings to the film-covered grafts than usual 
Removal of the Film —At the time of removal of the sutures— the fifth 
day or later with contaminated cases and about the tenth day in clean 
cases-it IS found that the film has become shghtlj cloudy and trans 
The removal of sutures is markedly quicker and simpler than 
“ no film had been used the point of the scissors slides readily under 
the suture material without disturbing the graft The film may be 
removed at any time desired after the fifth day when the adhesive 
properties of the rubber cement have decreased considcrabl) and 
t e graft has grow n so strongly to its bed that it will not be disturbed 

REPORT OF CASES 

The following representative cases are selected to show compan 
son between areas grafted bv the film skin technic and those without 
the use of the film 

Contiguous Film Slin Grafts to Infected Flat Defect on Leg 
her Excision of Burn Tissue Suture and Overlap Technic Film Skm 
f*ft Sutured to Bed and Film Left Intact Simultaneous Skin Graft 
v^'thout Film to Similar Defect on Thigh 

P * Mongolian idiot aged twenty two >ears was admitted January 28 
following extensive third degree bums of both legs and thighs which 
, while she w as tending an oil stove The burned areas were dressed with 
ointment impregnated in a water soluble base on fine mesh 
the W'tth zinc oxide and pressure dressings At the first dressing on 

vvvelfth day after admission cultures of the left thigh showed hemolytic 



Fig 66 (Cas I) -Th rd degree bums of both thighs a d legs Ne rot ti sur 
of lo cr leg and poster o reg on of tl igh e c s d L er leg er d ith thr 
CO c guous film skin grafts utu cd to edges th o e lap and thr gh graft to 
bed Film left on Gr ft to tbgl jtJi nt usng film 

A Cond t on of leg and th gh s dt postoperat e day 
B Qoser vt of lo er leg sho ng sutures nd film remo ed from 1 wtst 
g aft bur St 11 n place on upper n o grafts 

coagulativ negatj e m croc cc and d phth r id At th s um the th rd d grtr 
burn areas looked hiti h gra> Th same type of dr ssmg a re ppl ed 
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At operation on February 11 1943 fourteen da>s after mjurj 
three dermatome drums of film cemented grafts verc til cn and tern 
porarily stored A fourth drum of si in was removed ^\lthout the film 
The third degree burn tissue on the posterior and medial aspects of 
the left calf was excised en masse by cutting down into the normal 
subcutaneous fat The three sheets of film skm graft were then applied 
to the flat defect with the lines of the contiguous graft edges going 
around the leg circumferentiallj The grafts were held in place about 
the periphery by a few interrupted sutures of dermal at several points 
Continuous dermal sutures were taken around the periphery followed 
by continuous backstitch sutures across the face of each film si in 
graft immobilizing these grafts m situ The overlap was trimmed 
away to the peripheral suture line and the film was left intact on 
the grafts 

The graft not covered with film was then used to cover an area 
on the posterior aspect of the left thigh after similar excision of tissue 
to subcutaneous fat This graft was sutured as were the preceding 
grafts 

Drainage slits along Langers lines were made through all the grafts 
which were dressed with xcroform gauze moist saline compresses 
and two 5 yard gauze rolls moistened with saline solution zinc oxide 
gauze and a firm pressure dressing The wounds were dressed on the 
second postoperative day Through the slightly cloudy film the grafts 
appeared to be in good condition and a few more drainage slits were 
niade Subsequent dressings were done on the fourth and fifth post 
operative days On the SLXth postoperative day (Fig 66 A B) the 
grafts had taken well with only a few small areas of loss over slight 
collections of sanguinopurulent exudate The sutures and film were 
'Cty readily removed 

Both the film cemented grafts on the leg and that without the film 
L equally well with little difference m the end result 

Which was very satisfactory 


ase [| —Single Film Skin Graff over Clean Superficial Unevenly 
Confoured Defect on Right Cheek Suture and Overlap Technic Film 
'‘•act Negacoli Dressing Subsequent Skin Graft to Left Cheek with 
out Film 


3]or S T C a Chinese aviator aged twent> eight years was admitted 
y 1942 with old bum scars about the face received in 1939 during an air 
^ Japanese planes (Fig 67 A B) Several reparative operations had 
One by Mr Kenelm Digb> Professor of Surgery at the University of 
ong At the Presbyterian Hospital m New York City several previous cor 
* ®P®^uons were performed about the c>eltds upper and lower lips and 
still r^admission on December 9 194'’ the anterior portion of both cheeks 
contained heavy pigmented scars 
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Fig 67 (Contmticd) 

month after operation showing right cheeh grafted with 
D r *!i corrective operations have been performed 

^schnic a December 1 1943 Right dieek one jear after grafang with film 

film " cheek five and a half months after grafting without the use of 
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femoral region and was temporarily scored 'The scar of the right chee\ 
was excised with an incmon Ime going laterally along the infenor 
orbital margin and down the postccolatcral aspect of the cheek to the 
mental region The Ime at the medial margin followed along the edge 
of previously placed grafts around the mouth and Up going up to 
the base of the right ala where it extended vertically alongside the 
nose reaching the starting point just below the inner canchus of the 
e>e The skin roller’* was used to remote the scar Bleeding points 
were controlled bj saline solution and adrenalin and by hemostan 
most of which were remoxed without being tied A few Jigarures of 
silk were placed 

The graft w'lth the film attached was sutured with overlap to the 
margin of the defect b> interrupted and continuous black B Deknatel 
silk sutures A continuous suture on the superior portion approximated 
the graft and film to the bed The overlapping edges of graft and film 
were trimmed awa> beyond the sutures and the film was left intact 
on the graft Drainage sins were made m the direction of Langecs 
lines Dressing consisted of a single lajer of \erofonn gauze and 
negacoll which was applied warm and allowed to solidify On this 
was placed xeroform gauze and fluffed gauze The dressing was held 
under firm pressure by elastoplast TTie right upper and lower eye 
lids were sutured together by a single stitch and the eye was covered 
with fluffed gauze An ace bandage completed the pressure dressin 
to the right side of the face 

The first dressing w as done on the fifth postoperative day The graft 
was found to have taken well The wound was dry All sutures and 
the film were s cry readd) remov td and a pressure dressing of xeroform 
gauze was applied 

Subsequent healing w as satisfactory except that a small area pulled 
away slightly from the right upper lip Figure 67 C shows the con 
dicion one month after operation other corrective procedures also 
having been carried out subsequently Six months after the filmsbn 
graft to the fight cheek a scar on die left cheek was excised approxi 
mately equal m size and similar m appearance contour and location 
to that on the right cheek The defect was covered by a split skin 
graft 0012 inch thick cut by the dermatome from the right flank 
without using the film method It was secured about the periphery by 
interrupted black B Deknatel sutures the ends of which were tico 
over a bolus of fluffed gauze covered by a single layer of xerofonn 
gauze which also was used to protect the suture line A pressure dr^ 
ing with ace bandage was applied The first dressing was made on the 
sixth postoperative day All the graft was raking well but there vvas 
some polling away of the margin near the mouth Subsequent heaun 
was satisfactory except for some wrinkling of the posterior portion 
of the graft 
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to be as satisfacton as the grafts on the hps and chin pre\ lousK trans 
planted without using the film it looked slichtU better than that on a 
correspondinff area on the left cheek Aihere likewise no film was 
used (Fi 2 67 D) 

Case 111— hlmSlcin Graff to Depressed and Elevated Denuded Area 
About Fingers and Part of Dorsum of Right Hand after Excision of 
Scar Due to Burn with Edge to Edge Suture Film Left Intact and Not 
Sutured to Bed also Contiguous Skin Graft without Film to Web and 
Dorsum of Thumb Two Months Previously Skin Graft without Film to 
Similar but Slightly Larger Area on Left Hand Wrist and Rngers 
G A\ D a nun aced foro two \cars wa> burned about the face neck and 
hands bj the explosion of a pasobne tank on March 6 1W> The resultant sens 
on the dorsum of each hand became inarkedh thickened that on the ri'^ht hand 
being wone than that on the left (Fic 68 A) FoIlo\ ing irradiation the scars 
became softer more pliable and less elevated 



A B 


Fig 68 (Case HI) —Bum scars of hand wnsi and fingers Left hand grafted 
Runout film technic Richt hand dorsum of thumb and web grafted vvnthout film 
fehnic remainder \v ith film lechmc using edee to-edge suture method and xvnth 
out sutures to bed Film left intact on graft 

A Condition of hands June '’5 194 three months after in)ur> Note 
* betw een thumbs and forefingers 

B Condition Januar> 17 1944 showing left hand four months after grafting 
^ right hand is shown two months after operation wnthout usin'’ film on dor 
and web of thumb but with film over dorsum of hand and fincers sutured 
”ge to-edge about periphery and with film left intact on craft Note scamng of 
area due to wrinkling Removal of the film is advnsable wnth an uneven bed 
'^h as this especiallv when dressed with the fingers in flexion 

The patient was admitted to the hospital September 20 194a and 
operation one da> later the scar tissue xvas excised on the left hand 
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and \\ nst w ebs and dorsum of the fingers and \\ tb beiw cen the thumb 
and forefinger A pneumatic toumiqaet afforded a bloodies operative 
field Darts u ere made at important poinn along the sides of the finders 
to pre\ tnt subsequent bowstnng, scat contraction The webs between 
the fingers and between the forefinger and thumb were deepened 

A single split si in graft 0014 inch thick and without adherent film 
w as cut w ith the dermatome from the right low er quadrant of the 
abdomen This graft hy itstlf was not large enough to cover the entire 
denuded surface without being strearhed and tailored to fit Houeicr 
by suturing one comer of the graft at the volar surface of the wrist 
and the opposite comer at the distal phalanx of the middle fin er 
with cuts here and stretching there the single graft was made to fit 
the defect and was sutured edge to edge everywhere with interrupted 
silk sutures Some difficulty was encountered in stitching at the webs 
between the fingers 

The hand was dressed with a single Ia>er of xeroform gauze and 
pressure dressings with the fingers in flexion and the thumb in the 
position of apposition On the eleventh postoperative da> at the first 
dressing the graft had taken well with only a small moist area on the 
dorsum of the forefincer and also on the w nst These areas healed satis 
factoriU and the graft subscqucntlv became smooth and pliable 

Two months after the first admission and the da\ after the patients 
second admission at operation the scar tissue over the dorsum of the 
Tight hand and fingers was dissected awaj m one piece using the same 
excision technic under tourniquet as was used on the left hand The 
scar w as thicker but of less extent than that prev lousl) remov ed from 
the left hand and wrist 

A film cemented skin gralt 0014 inch thick was excised with the 
dermatome trom the left lower quadrant of the abdomen AUhou<»ha 
full drum of graft was taken and the defect was somewhat smaller 
than that previously made on the left hand the graft could not be 
made to cover the entire defect inasmuch as it could not be stretched 


The film skin graft was trimmed slightlj to fit the defect over the 
back of the hand and fingers leaving the web and dorsum of the 
thumb uncovered Edge to edge approximation was obtained b> sutur 
mg with some wrinkling of the film No sutures were taken throo h 
the film skm graft to the bed because of the danger that puncture of 
the numerous large blood vessels there might produce hematomas The 


film was not removed from the graft 
A small skm graft was removed bv dermatome from the abdomen 
without the use of the film as there stiU remained a defect over the 
dorsum of the base of the thumb extending through the divided we 
to the palm This was fitted over the remaining defect on the back ot 
the thumb and into the web being sutured edge to edge ^ ® 
periphery of the defect and to the edge of the contiguous film 
cemented graft Drainage slits were made through both grafts an 
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the hand was dressed \\ith the \croform gauze and dr> fluffed gauze 
and ace bandage under pressure with the fingers maintained m flexion 
and the thumb in the position of apposition 
The first dressing was done on the tenth postoperatne daj The 
graft w ithout the film o\ er the thumb w as in excellent condition except 
for slight X rinklmg There was some moisture with considerable 
unnUmg on the film cemented graft o\er the fingers and the fourth 
metacarpal bone A scrosangmneous discharge was present beneath the 
urmUed portions of the graft The take here and at the commis 
sures of the fingers was not as satisfactory as that on the left hand at 
a comparable postoperative time 

At the few points mentioned above the film covered graft subse 
quentlj became encrusted and healing was dehv ed m these areas with 
resultant scarring of the graft (Fig 68 B) The condition of the graft 
over the right thumb without the film was definitel) better than that 
ov er the dorsum of the hand and fingers w ith the film The graft w ith 
out the film on the left hand was also better At the time the photo 
graphs of these grafted hands were taken Januar> 17 1944 the graft 
w ithout the film w as four months old vv hilc that w ith the film vv as only 
months 

Comparison of single factors such as the healing of skin grafts with 
sad Without the film in transplantation of skm may be conducive to 
nusleadmg conclusions inasmuch as many other factors take part in 
producing the result Differences m the application of dressings and 
the pressure exerted on the grafts maj in themsclv cs bring about v ary 
S® The wrinkling of the graft on the right hand without the 
m indicated that on this hand the pressure dressing was not applied 
1 eali) However the graft on the left hand without the film was very 
considerabl) better than the grafts on the right hand both with and 
Without the film while the one on the right hand without the film was 
6 mtcly better than that w Ith the film Therefore in this location as 
as in others where there are depressions and elevations of the bed 
IS important if the film is to be used to remov e the film from the 
?ta t except at the suture line in order to permit the graft to come m 
contact With the bed bv a satisfactory pressure dressing 

ANALYSIS AND SUMMARY OF CASES TO DATE 
been in this clinic to date a senes of sixteen cases in which 
fOf \ ^®^bmc of si in grafting has been tried In one of these cases 
wn VI phofilm near the entering edge of the dermatome drum was 
nkled and was cut through whereupon the film and rubber cement 
from the drum and the technic was abandoned In 
(C M ) m which the patient is still m the hospital the 
fore 'h^ done too tecentlv for results to be reported There 

Tifp patients are not included m the analvsis of cases that follows 
rc Were two cases (\V B and W D ) in w hich the film sUn grafts 
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SUMMARY OF 14 CASES TPE.\TED BY 



Doctors Hirdv and McNichol 

Insfrumenls— All of the film cemented skin grafts reported in tJu 
senes uith the exception of three cases w ere remot ed from the donor 
sites by the Padgett dermatome the him hrst ha\mg been ctmented 
to the drum In the three cases m which the dermatome was not used 
the grafts were removed bv an adjustable skiving knife m December 
194'’ This knife vias devised to cut grafts of predetermined thickness 
from strips of pliofilm cemented dircctlj to the skin of the donor area 
w ithout the necessitv of first cementing the film to a drum The skirer 
is still in process of being perfected There is no reason why film can 
not be used also with the instniments devised by G V Webster an 
b> J V Caltagirone 

Thickness —The majoritv of the grafts were 0 014 inch thick two 
were 0 012 inch thick and two were 0 008 inch thick \\ hen, because 

of lack of available skin for grafung it is expected that subsequen 
grafts will have to be taken from donor areas previousl> used it 
adv isable to excise thin grafts at the first cutting 

Suturing -In only one case (PA) w as suturing not done the ft 
skm graft m this case was dcfimtcl> not as satisfactorj as those 
were sutured Onlv 80 per cent of this graft hved and the loss w 
probably due to poor immobilization on the abdomen 
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•ILM CEMFNTED SIHN GnAFTS iContinued) 
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^^thecleven cases m A\hich the grafts Here sutured there Has oier 
•upping of the graft be> ond the defect All of these grafts had a few 
werrupted anchor sutures with continuous sutures between them 
I here was occasional necrosis of the peripher> of the grafts under the 
continuous suture lines especially when the case was infected There 
uaiuavs danger in grafting without film when continuous sutures are 
taun so tightly as to cause necrosis There is e\en more danger 
0 necrosis with film cemented grafts as the skin is apt to be too tightly 
impressed by the sutures against the film Therefore especial care 
'Kt be taken to guard against drawing the sutures too tightly when 
film cemented skm grafts 

of 1 sulfanilamide powder under the overlapping edges 

^ c film skm graft may reduce moisture quite appreciably 

Here three cases with the edge to edge method of suturing 
te f " (J G ) three pattern grafe w ere so sutured The pat 
Has smaller than the defect closure w as 
graft TL sutures and the film was left mtacc on the 

(p about the graft was so fine as to be scarcely visible 

fo result w as less satisfactory w ith the graft on the left 

where the graft was cut to the 
mo\ defect with closure by continuous sutures and re- 

T film except at the suture bne 

one case of edge to edge sutunng (G WD Case III) the graft 
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under the suture Jine ^vas cvccllcnt despite some wnnUing and loss of 
the film graft over an une\ en bed 
The third case of edge to edge suturing was that of GBDaS de 
scribed above (p 264) 

It IS believed that individual mterrupced sutures give better results 
than continuous sutures although they take considerably longer to 
place Where interrupted sutures with the ends left long are placed 
m edge to edge suturing of film skm grafts for the purpose of tjmg 
the ends over a bolus to obtain pressure the film should definitely be 
removed everywhere except at the line of sutures Othcrsvise the an 
giving film will take up the pressure exerted by the sutures and not 
allow the graft to come closely in contact with the underlyin bed 
Sufore Material —Sutures of smooth materia! such as of the dcnral 
or nylon type are removed more easily from grafts without the film 
than are sutures of the silk or cotton type This is true also of the 
grafts in which film is used bur there is less advantage m usin" smooth 
suture material with the film technic Sutures of either t>pc arc very 
readily removed from film skm grafts 

Uneven Recipient Areas -In one case (G W D Case HI) wrmklin 
occurred due parrlv to poorly applied pressure but probablv largely 
due ro the fact that the film was left intact on a graft that lay over a 
recipient area that was both elevated anvl depressed Unless on a per 
fectlv flat surface it is better to remove the film except about the 
sutures This w ill allow the elasticitv of the graft to be utilized so that 
the pressure dressinirs can force the graft evervwherc to come into 
close contact w ith the under!) ing bed 
Central continuous sutures may be laid previous to cutting awaj the 
film m depressed areas or vv here motion of the recipient area ma) be 
expected These sutures should not be placed too tightly 
In one instance (HT ) in which an abdominal flap was turned up 
and sutured to the palmar surface of the hand and finders webs between 
the fingers were deepened with incision m one web passing between 
the metacarpophalangeal joints It was possible to tuck the film skin 
grafts into these depressed defects and hold them bv a few anchor 
sutures at points where this was feasible The result was excellent be 
cause the film could be made to fold and come m close contact 
where with the flat sides md bottom of the V shaped defects Such a 
result could hardly have been obtained without the use of the film 
Drainage Slih —If the wound is not absolutely dry and a minimum of 
fluid collection is expected slits should be made m the film and gra : 
in the direction of Langcr s lines of skin tension In areas exposed to 
view where appearance IS cspcciailyr important satisfactory hemostasis 
should be obtained before applying the film graft so as to obviate un 
necessary scarring from large ^ts 
Pressure Dressings -Pressure dressings over single layers of xerofOOT 
gauze were used m most of the dean cases in the series In two ca 
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negacoll ^\as applied \\ann and allowed to harden to a rubbery con 
sistenc} thus obtaining excellent contact everywhere of the graft to 
the bed In all hut one infected case (GBDaS ) wet saline under 
pressure dressings were used which were chani,ed at twenty four to 
forty eight hour mterv als 

Comparison of Grafts with and without Film —In a number of cases 
grafts Without film were taken and applied either to the same or a 
similar area at the same operation in winch the film skm graft was 
applied or at a separate operation 

Of the four patients grafted without film at the savic operation on 
the same or a comparable arei three (EO \VB and WD) showed 
results equally as good as those obtained with the film skm grafts and 
) showed a result that was definitely better 
Of the sev en cases g rafted w ithouc film in the same or similar areas 
at separate operation the results m three (EP Major C and EO ) 
those obtained with the film skm grafts m one case 
R f. 1 u equally good and m three cases (G W D PA and 

^ ) the grafts Without film were more satisfactory than those with 

Advantages of the Film Skm Graft Technic —With the 
It technic somewhat more time is consumed than without 

necessity of applying an extra coat of rubber cement to 
drum and to the film and waiting for the cement to dr> 

IS inasmuch as only slight adhesion between the film and drum 
dr\in<?^^^ thmmng of the rubber cement with ether will speed the 
the dn Moreover the painting and application of the film to 

Ann IT planned as not to delay the operation appreciably 

lUav feature of the film cemented graft and one which 

the ^ operator using this technic for the first time is that 
pljcar ^^’^not be readily stretched or tailored to fit defects of com 
Wpp! nntline Also film covered grafts cannot be made to cover as 
"hich^ grafts without the film If a defect is to be covered 

extend equal or smaller size than the film cemented graft but 

him outlme piecing is necessary Grafts covered with 

to conform to or come m close contact with 
him TK elevated beds because of the unyielding nature of the 
3 difficuJf xynnl ling of the film and gnft with subsequent loss 
frnm .1. ^ overcome however by removing the film 

Th?,' 

the eraf/h°^ cemented skm grafts renders easier the handling of 
time It ^tv'®t:n the time of its removal from the donor site and the 
^^herinc *1^ recipient area and prevents the graft from 

adunf^ft ° being tom during manipulation This is a decided 

M^hen fh jvorking with thin grafts 
tension AJ ^^berent to film it can be applied at normal skin 

tnough this IS theoretically desirable practically it seems to 
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make little difference in successful skin transplantation unless there are 
extremes of tension on the graft 

Suturing of grafts to recipient areas with the film technic js greatlj 
facilitated since needles pass more readily through firm film cemented 
grafts than through grafts alone which yield easily to pressure and 
may be penetrated w ith difficulty The sutures are more easily and 
painlessly removed from film cemented grafts than from grafts without 
film 

CONCLUSIONS 

1 A technic is described whereby split si m grafts may be cemented 
to transparent film under normal skin tension at the time of removal 
from donor areas by the Padgett dermatome or other si ivmg instru 
ment 

2 A series of fourteen cases illustrating this technic is presented 

3 Film cemented skin grafts are more easilv handled and sutured 
and the sutures are more readily removed than from crafts without 
film 

4 Film skm grafts have certain limitations but methods for over 
coming manv of these are suggested The technic is indicated in ccr 
cam selected cases 
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THE USE OF SMALL PIECES OF FILM COVERED 
SKIN GRAFTS 

S Barov H\bd\ \I D * 

AND 

J Wallace McNiciiol, AI D iM S (Tor ) t 

This is a method of appl>ing split thickness skm grafts to granula 
tion tissue w hich can be carried out a\ ith case and simplicit) It includes 
the remo\al of the graft on pliofilm a thm tough transparent mem 
brane using the Padgett dermatome the sectioning of the skm graft 
into pieces about postage stamp size or smaller and the application of 
these pieces to the granulating surfaces approviniatelj 1 cm apart 
The membrane ■which co\ers the grafts facilitates their application by 
maintaining normal skm tension and b\ preventing tlie edges of the 
grafts from curling 

Approximate!) twice the granulating surface area may be covered 
b> this method as would be covered if the graft were applied in the 
usual wa)-an important factor xvhen the burned surface is extensive 
and the donor sites must be utilized to the maximum degree Also by 
this method from the mechanical standpoint at least the percentage of 
take of the grafts is nearh 100 per cent since any oozing from the 
allowed to escape about the periphery of the grafts and to be 
absorbed b) the overlying gauze compresses Thus the loss of graft 
due to separation from its surface b) hematomas or serum is minimized 
twsure on these grafts seems to be a minor factor 
As Will be brought out later the pliofilm does not in any way inter 
ere with the take of the graft and its separation from the graft is 
practicall) spontaneous Appljmg grafts m this way dispenses with 
time consuming suturing since all the grafts are fixed into position 
simultaneous!) with the mesh gauze If the patients condition is cnti 
and it is wise to I eep him under an anesthetic onlv long enough to 
cuiove the grafts they may be refrigerated m one piece and applied 
some convenient later time at the patients bedside without anes 
^|a and w ithout anv detrimental effect on the patient s condition 
nis procedure incorporates into a single method a combination of 
used bv other surgeons Not long ago Dr J P Webster de 

Division of Plasuc Surgery Department of Surgery Presbyterian 
Toro r technic photographs were made at the Christie Street Hospital 
p„, Canada with the permission and land cooperation of the Department of 
t'ensions and National Health 

Surgeon Presbyterian Hospital Assistant m Surgerv College of 
Surgeons Columbia Umversity 

Canada^''" R C A M C Christie Street Hospital Toronto Ontario 
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\eJoped the method of taking split thickness skin grafts %\ich tlie 
Padgett dermatome on pliofilm and using the shces of skin and 
pliofilm together not only to mamtam normal skin tension but also 
to prevent tearing of the graft when suturing jt in place Somesuf 
geons have applied vTinous adherent materials to the split thickness 
skin graft after its removal from the donor site and before sectionm 
It into small pieces other surgeons hav e applied split thickness skin 
grafts cut m various st 2 cs to granulating surfaces without the use of 
any material to prevent the girafts from curling 
We believe that the method set forth has a definite application m 
the treatment of extensive third degree burns where donor areas are 
at a premium Tor cosmetic reasons it is recommended onl/ in these 
extensiv e third degree burn cases as vv iH be brought out later 
TECHNIC 

The technic of cutting split thickness skm grafts on pliofilm as 
developed by Webster is bemg simultaneous!) described m this issus 



Fg 69— Appicati n of pbofilni to drum of dermatome 
hav ng been coated prev ously th cement and a!lo ved to dry Car la V 
technic of appl cat on of pf ofibn to dtum as it s of utmo t unportance 
appi cd ii ihoi t any «i nniles 

in detail ^ Briefl) a sterile sheet of phofiltn is prev lously 
(either autoclav ed or soaked in 70 pec cent alcohol for r\v enty nun 
and then dried thoroughly) of ttw exact width of the 
inches and 12 inches long that k lAout 4 inches longer than 
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cumference of the drum so that the ends ma> be freely grasped with 
the fingers The drum is coated with rubber cement in the usual wa> 
one surface of the pliofilm is cntirclj coated w ith the exception of about 
1 inch on each end and both the surfaces are allowed to dr> Care 
must be taken to keep the pliofilm on the stretch as it tends to curl 
about the edges after painting The coated surface of the pliofilm is 
then applied to the dermatome drum 
Care must be taken to make the application of the pliofilm to the 
drum entireU smooth as an) wrinkling produces an elevation in the 
pliofilm surface which interferes with the cutting of the graft Indeed 
the knife may cut through the pliofilm at such points and the entire 
procedure will fail if the pliofilm is so cut This is of greatest im 




Fig 70— Removal of graft on pliofilm from dermatome drum 

T ^■^tremity of the drum where the cutting of the graft 
film^^ experience that better application of the plio 

tnu 'vhen It IS started at the center of the drum and continued 

inside pliofilm are then tucked 

thick out of the way The machme is set to the desired 

m this case we believe is best between 0 008 and 
rubb exposed surface of the pliofilm is then painted with 

dono^^ same manner in which the drum is painted The 

IS painted with rubber cement and after both surfaces 
ttiethod graft is cut in the usual way according to the Padgett 

nlirvci X"® graft is removed from the drum attached to the laver of 
P'lohim (Fig 70) ^ 
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The pliofilm co\ered graft is now cut mto small sections of about 
postage stamp size (Fig 71) Pliofilm facilitates the application of the 
grafts since it prevents the skin from curling when it is cut into small 
pieces Similar membranes may also be used for this purpose It is 
common experience by all xvho have dealt with split thickness skin 
grafts that there is a tendencj for the edges to curl on themselves par 
ticularly where the grafts are thin whether or not their external sur 
face is covered with rubber cement This difficulty is multipbed many 
times when the sheet of skm is deliberately cut up into postage stamp 
sized pieces as the edges of each individual piece must be rolled out in 
turn at the time they are applied to the recipient area 



F g 71 — C tt g th graft i to t on of bout po t g st mp 

The grafts arc then applied to the recipient area which should be 
as free of exudate as possible m distances up to 1 cm apart The gran 
ulatmg tissue should be firm low and dark red m color The grafK 
are held m position b> a single laver of snugly fitting coarse mesh 
gauze placed over the entire grafted area and fixed about the periphery 
with collodion , 

The dressings consist of a single layer of fine mesh gauze saturate 
w ith normal saline ov er which are placed double lay ers of gauze com 
presses saturated in the same solution Overlapping double sheets o 
zinc oxide gauze are placed over these layers of moist gauze in or er 
to retain the moisture in the compresses If an extremity is being 
It should be supported by a gauze bandage The dressings shou c 
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changed daily down to the layer of coarse mesh gauze and it is recom 
mended that these be undertaken b) the operator jf possible until after 
the fifth da> when this t>pc of dressing is changed to a dressing of 
fine mesh gauze impregnated with a bland ointment Unusuall> gentle 
care must be exercised m the remoxal of the moist dressings so as not 
to dislodge the grafts from their beds This is particularly important 
dunng the first few dajs The coarse mesh gauze is removed on the 
fifth day after its application If it is allowed to remain longer it will 
become imprisoned m the granulation tissue w hich tends to grow up 
through It and its removal will be difficult 
At this time the pieces of pliofilm which arc on the surfaces of the 
grafts can be removed easilj from the grafts with a pair of thumb 
forceps without injuring the grafts m fact many of the pieces will 
come away with the coarse mesh gauze On close observation it can 
be demonstrated that there has been between Vic ^^d V^ inch growth 
of the grafts bej ond the periphery of the pieces of pliofilm indicating 
that the pliofilm has offered no interference whatever with either the 
take or the growth of the grafts The grafts are then dressed dail> 
v'lth xeroform gauze and compresses 
If the patients general condition is poor and it is not advisable to 
prolong the operation m order to apply the grafts at the time they 
are cut the> may be refrigerated and placed on the recipient area at 
some convenient later time at the patients bedside m the same manner 
as described above They should be refrigerated at about 4® C A1 
though grafts have been used with some success after the> have been 
refrigerated more than twenty one days it is advisable that the refrig 
cration period be no longer than this period as the successful take 
of the grafts after this time is questionable 

CASE REPORT 

'' D a white man aged forty-one years was admitted with extensive second 
third degree burns imolving approximately 45 per cent of the body surface 
r^eired when his clothing x\as ignited while he was in bed The area burned 
'S 72) extended posteriorly from about the first thoracic xertebra to the heels 
j" extended anteriorly on the chest and lumbar region to the midaxillary line 
t extended around the right side on the abdomen to the anterior superior iliac 
^Pine around the thighs to about three fourths of their circumference and prac 
*ea y the entire surface of the legs and the dorsum of both feet With the 
exception of the bums on the upper half of the back and a few other smaller 
areas practically all were third degree The hematocrit on admittance showed 
emoly-sis in plasma At frequent intervals during his hospitalization period the 
Was mentally confused occastonallv to the extent of being completely out 
^ louch With his environment 

^kin grafting procedures began on the twenty ninth day after ad 
j The granulating areas were treated with moist dressings using 
per cent sodium sulfadiazine changed every three hours for twenty 
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four hours preoperamd) Approximate!) drums of skm of 0 008 
inch thickness m ere remos ed from the left arm but because of the 
patients critical condition it was not advisable to continue the anes 
thetic and the grafts w ere refrigerated according to our usual technic 
On the elc\ enth day after the remos al of the grafts some of the 
refrigerated grafts w ere applied to the back after being cut into postage 
stamp sired sections (Fig 73) These grafts were not remoied on 



5« nd d ; i 
— Th\ A d « e bum a « 


F g 72 — D agram shoumg surface ar as imolved i bum 

phofilm and because of this much time was consumed in their apph 
cation due to the curling of the graft edges The coarse mesh 
w as remo\ ed fiv e da> s after the application of the grafts and tv. o da> s 
later the remainder of the refrigerated grafts w ere applied These ha 
been refrigerated eighteen dajs All grafts took serj well 

On the forty ninth day slx drums of skin were remo\ed on puonim 
four of them from the right arm and forearm and two 
the back which had been a second degree burn area but had now 
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healed These grafts were cut 0010 inch thicl and \\ere Ilke^\lsc 
refrigerated Some of these were applied four dajs later to the right 
loin gluteal region right thigh the posterior aspect of the right and 
leftlegs accordingtothemcthodalrcad> described (Fig 74) Fnedays 
later on the fifty eighth day the coarse mesh gauze was remo\cd to 
'vith pieces of pliofilm which came away easily (Fig 75) All 
of these grafts took well with the c\ccption of a few which were de 
liberately rubbed off by the patient 



seventh day more of the refrigerated dermatome grafts 
®PPhsd (refrigerated now eighteen days) using the postage stamp 
grafts on pliofilm with excellent results 
Stafe day after admission the remainder of the refrigerated 

face f k T ^ refrigerated) w ere placed on the anterior sur 
^he ref grafts failed to take It is evident here that 

period was much too long but nevertheless the trial 
Brafti ™^de Eighteen days later on the 119th day subsequent 
of aonf areas was carried out according to the usual technic 

split thickness grafts in one piece and the grafting of the 
engrafted granulating areas was completed as well as 
thich '^^4 P^^ssure points on both hips the lateral surface of the right 
3nd the anterior surface of the right leg and right ankle The 
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1- e 74 — Fifty th rd diy aft r aJmiss on Lannl aspect of t g:he ffttgrh sho> 
mg fr shly placed p stage stamp grafts m posinon Ma; r ty h e pi ofUm n 
them a fe V ('uib te ones) have no pi film and are used as controls Grafts it 
refr gerated four days and ere 0 010 inch in thickness Som of the sq ares of 
pliofilm er perforated but th s pro <d to be of no sdrjntage 



F g 75 -Photogr ph of sam area dcmonsirai ng the r tn val of pi 
tak ng 3 va> die coarse me h gaur 

grafts were cut 0010 inch thick using a dermatome The take of 
the grafts was ter> satisfactory 



Six months follow up photograph showing in detail grafts on the 
posterior and lateral surfaces of the thighs 

photographs (Figs 76 and 77) show the results of this 
A su approximately six months later 

niniary of the case appears m the accompanying tabulation 

COMMENT 

^ut mThp ^ grafts taken m this case were 

^he Prannl'?'^^ ^he Padgett dermatome and \vere applied to 

i^uch being sectioned into small pieces 

the edo”'^ consumed in applying the grafts due to the curling 
ges and the adhering of their surfaces that it prompted us 
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to try applying the grafts co\ered by a membrane to otercomc this 
difficulty In order to determine whether the pliofilm had any detn 
mental effects on the take of the grafts it was removed at the time 
of application from a few of the graf^ chosen at random m the area 
grafted to act as controls It was noted later that as far as could be 
determined the pliofilm in no way interfered with their take or their 
subsequent peripheral epithelaation The refrigeration of the grafts on 
pliofilm prior to their application likewise did not interfere with their 
take -at least certamly not those applied within three weeks In 
the case reported we obtained practically 100 per cent takes of all 
the grafts applied 
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We feel that the method of applying grafts according to the 
which w e has e described is the method of choice m extensive 
degree bums where donor areas arc at a premium and also m those 
cases of extensive third degree bums svhere multiple burned areas are 
inv oh ed and the patient s general condiuon does not permit 
grafting procedures sshere the granulation tissue is excised and^c 
grafts are applied and sutured mto position in the usual nay ^ 
application of grafts by the method described is relatisel> simple 
rapid and we present it as a superior alternative to small deep 0^ 
m the abo\c situations This method is not the usual metho 
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grafting the av erage burn case on the Plastic Surgerj Sei^ ice of The 
Presbjtenan Hospital because the cosmetic results obtained are as a 
rule not as good as those obtained when dermatome grafts are applied 
in the usual w ay in a single sheet 

Advantages —Postage stamp sized grafts removed on pliofilm may 
be applied to the recipient area with great rapidit) because of the com 
plete control of the edges of the individual graft so that there is no 
opportunit) for curling since the\ are kept it normal skin tension on 
the pliofilm 

There is a very high percentage of take m comparison with anj 
form of large split thickness grafts in an infected field There is an un 
usuall) good opportunit) for free drainage about the periphery of the 
grafts which IS a great advantage over an\ form of sheet graft as these 
wounds are at least bacteriologically dirty and demand adequate 
drainage 

If the patient s condition permits general anesthesia of onlv^ sufficient 
duration to allow the graft to be taken the graft mav be refrigerated 
and applied at a later date at the patient s bedside w ithout any form of 
anesthetic since the grafts arc placed direcilj on a good granulaang 
bed 

The donor areas are not destroyed and can be used again if circum 
stances demand in contradistinction to those areas from which small 
deep grafts have been taken The cosmetic appearance of the donor 
weas from which the thin split thicl ness grafts cut by the Padgett der 
niatome have been taken is vastly superior to that of the areas from 
which small deep grafts have been removed We have purposely stated 
^hin dermatome grafts of a thickness of 0 008 inch to 0 012 inch m 
the event that it becomes necessary to use the donor sites again This is 
not feasible m the donor sites of small deep grafts 
The cosmetic appearance of the postage stamp graft although in 
^^tior to any form of sheet graft appears to be equal if not superior to 
that of small deep grafts 

Disadvantages —A disadv antage of this method as compared with the 
osual application of dermatome grafts is as we see it in its cosmetic 
faults Also there is perhaps more scarring resulting from this form 
of graft 

It IS true that more time is consumed in the cutting of the graft 
through the process of applying the membrane to the dermatome and 
^ 2 t this may be considered a disadvantage However the ease and 
rapidity with which the crafts can be applied more than compensate 
for this time 

CONCLUSIONS 

A method is presented whereby split thickness skin grafts which 
have been cut by a Padgett dermatome on pliofilm and then sectioned 
»Jto pieces of postage stamp size are applied to granulating surfaces in 
the treatment of severe burns 
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An illustrative case is included m which this method of slan gtaftm 
was emploved with ver\ satisfaaorj results 

BlBlIoeUPHY 

1 Webster Jerome P Film Centntcd Skin Grafts Slug Cuv N A M 5 i 

(\prjl) 1944 

2 Gabarro P A New \1 thod of Graft ng Brt Med J 2 3 194} 

} Poth Ldgar J A Technique of Skin Grafting Surg Gynec & Obsi. 7f 7 9 
194 



OPEN ABDOMINAL FLAPS FOR REPAIR OF SURFACE 
DEFECTS OF THE UPPER EXTREMITY 

Captmn Darrel T Siiu\ 

Medical Corps Army of •nrc United St\tes 
The repair of sc\ ere open m ounds and healed scars of the upper 
not infrequentlj taxes the judgment and technical ability 
Or the plastic and reconstructive surgeon Cspccialh is this true of cas 
ualties of war and industrj which mav present extensive loss of skin 
jnbeutaneous tissue as well as damaged underlving nerves tendons 
and bones Early well planned treatment considenng the best possible 
end r^lt and the several factors involved in obtaining it is to be 
esired This is particularlv true when the function of the hand is 
concerned 

^Here skin is required to replace losses too great to be covered b> 
sa istactory epithclization or bv mobilization of skin from the sur 
rounding area several methods are available Superficial losses whether 
granulating or healed and contracted when there is present normal 
areolar tissue mav be covered bv free skm grafts 
or full thickness as indicated Defects which hav^e 
°°nos tendons joints or nerves which require subsequent 
rative intervention which need replacement of subcutaneous tissue 
r contour or padding or m which resistance to trauma is a problem 
covered by both skin and subcutaneous tissue This 
^quues the application of a flap consisting of both materials which 
ished^^fi 1 ^ ^^other surface where it is not as useful and it is nour 
"hile growing to its new position by an attachment or pedicle 
e simple open flap is one of the oldest and best known procedures 
and^ surgery Its use is indicated less frequently than free grafts 
m most instances it is not as desirable as a tubed pedicle 
not areas of the body the hand forearm foot and leg do 

port donor areas of sufficient size or nonfunctional im 

tatpd supply skm and subcutaneous tissue m quantity by ro 

or sliding local flaps However they do offer the 
The t ^ being easih moved to the site chosen as the donor area 
ad r technical difficulties involved m bringing tissue from 

2llcviat*^d by long tubed pedicle and jump flaps is thus 

niovab) hand and forearm are especially favored by being freely 

bri? abdomen and lower anterior thoracic region where a 

IS av ailable Besides being inconspicuously located the 
Upen teadiU closed or grafted without subsequent disabilitv 

w use^ “Otninal flaps are because of the anatomical location limited 
3 most exclusiv ely to the upper extremity 
293 
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ADVANTAGES 

In spite of Its limitations the open abdominal flap if used ju 
diciousl) and with care is a definitely useful procedure uith mdica 
tions not enjoyed by other methods The usefulness of the open flap 
has lost prominence because of the ability to do clean operations and 
the greater flexibility and length obtainable with tubed pedicle flaps 
which allow transfers to a distance 
An open flap permits earh co\ eragc of an open defect and may be 
successfully used as a method of wound closure as well as gnmg a 
satisfactory end result Deep avutsed wounds may be covered imme 
diately if it is thought advisable When it is necessary to cover an open 
joint bare bone tendon amputation stump and certain severe bums, 
It allows subsequent operative work on the underlying structures such 
as bone tendon or nerve graft Such procedures cannot usually be 
done beneath a free graft unless sufficient subcutaneous tissue is present 
or undermining is minimal Early coverage of an open wound with 
tissue of sufficient phabdity and blood suppiv has a very noticeable 
effect m allow mg increased mobility of joints diminished edema and 
freedom from pain and mav greatly influence the end result obtained 
with the severely injured hand 

Where the wound or scar is extensive the application of the flap 
improves the circulation to the whole part involved For instance it 
IS possible to vascularize a cy anotic finger tip due to dense scar proximal 
to the involved area by replacement of the scar with a good flap graft 
The open flap on the abdomen requires one operation for application 
and one operation for division and revision although like all flaps the 
contour may be changed later by the removal of excess subcutaneous 
tissue This IS an advantage over the delayed flap or tubed pedicle flap 
which may require one or more preparatory operations before transfer 
thereby delaying the closure of open wounds and increasing the length 
of convalescence When infected or contaminated wounds are covered 
by an open flap drainage is facilitated from the attached margm thereby 
Icssemng the chance of an infected pocket forming beneath the flap On 
the other hand clean healed surfaces may be cov cred without excess scar 
in spite of an open wound at the base of the flap 
Old X ray burns or avascular areas with involvement of bone tendon 
or fascia mav be grafted with an open flap after proper preparation and 
excision of the surrounding area of impaired vascularity Free grafnn 
which depends from the time of application on the blood supply of 
the base for growth cannot be used m these cases 

DISADVANTAGES 

An open flap presents a certain amount of granulating wound on the 
under surface of the bridge between attached and applied portions 
which is contaminated and in which a varying degree of infection n 
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I) Gcatnx on the doisum of the nghc hand the result 
^ bullet tt ound adherent to fractured metacarpals ttnth loss of 

tendons to third and fourth fingers 

Ear* .k weeks after etcision of scar and application of abdominal 

P(^^5J“Sflapappbcd 

ter diTision of flap before tendon graft and removal of excess fat. 
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present Care is required in dressings and in the treatment of the \v ound 
In closing the ounds of the donor and recipient areas w hen tlie pedicle 
IS divided the same careful technic should be used as in an\ secondary 
wound closure Healing should be prinnr\ if there is adequate hemo 
stasis avoidance of trauma complete excision of granulation tissue 
and maintenance of adequate circulation provided tlie wound shows 
no virulent organisms with clinical evidence of cellulitis 
It IS stated that the granulating w ound shrinks How cv er w hen the 
open area is reduced to a mmirmim the shrinkage is negligible during 
the short period of application and has not proved a problem 
With flaps whether open or dosed bv tubing or free grafting of the 
base there are the complications inherent in all tissue transplantation 
For instance those resulting from the surgeon s inabilitv to judge the 
viability of tissue which has a diminished blood suppl> ma> be en 
countered 

All flaps ma) be bulkv or unsightlj or ma> incompletely cover the 
defect if inexpertly applied It is to be noted that the application of 
flaps is a method of necessity to be used when more simple and yet 
adequate procedures such as free grafting and mobilization of sur 
rounding tissue will not give the desired functional or cosmetic result 

TECHNICAL CONSIDERATIONS 

Abdominal flaps can be made almost any required size or shape to 
cover the defect on the upper extremity The ability to rotate the 
hand and forearm and apply both to various locations on the abdomen 
allows freedom in the selection of the direction and the location of the 
flap Thinner skin may be obtained from the groin and lower abdomen 
vv^hile a thicker lav er of derma is present in the upper abdomen and 
the lower thoracic region A minimal amount of hair is found laterally 
'vhich IS desirable m most instances Immobilization of the extremitv 
or the desired time is easily accomplished by simple adhesive plaster 
dressings 

A single pedicle flap is preferred to bridge or pocket flaps for sev eral 
reasons A double pedicle is not required to give sufficient blood supply 
0 the flap The donor area is not easily closed or grafted w hen the flap 
j This may leave a large granulating surface to be secondarily 

ealt With Even though a graft is applied beneath the pocket the 
Chance of a complete take and a clean base is not as good as if it is laid 
on an exposed accessible wound The granulating area if not grafted 
t the time of application is not easily accessible for dressings As a 
there is excess drainage and moisture which promotes infection 
“od also maceration of the adjacent skm 
tt IS important to have a small granulating area which can be closed 
ithout extensive undermining at the time of division of the pedicle 
ecause of the excessively wide attachment of the bridge or pocket 
the pedicle may have to be divided in stages to assure that sufli 
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F g 80 (Cise III) -A Se\cic \ ound of ight hand t \o a d on h If we 
after shell detonator explod d n the h nd The thumb is amput t d just difl« 
to the metacarpal pi alangeal jo ot and bone is exposed Fh first metacarpal t 
fractured , 

B Tx o and one half wecj. after »a ion an 1 re i on of granulating woun 
and appl c tion of flap , 

C Three \ ecks ft r di s n of flap nd applic i on t d feet on paint 
two thi ds of circumf re c of first neta aq;>a) Note di t ruon d ° j 
defect from loss f sec nd and th rd m ucacpals Pauent is able to wnte 
use hand v th nc rm 1 first metacarp I mo ement bo ve er the flap wul 
tc ised and excess fat teino ed 
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aent blood supplv has been established froTi the reapient area Aiso 
nro or more sides of the applied graft must be closed at the time of 
dnnsion. ginng a more cttensi^e wound for secondare closure The 
smMe pedicle allow's more freedom of motion and position of the ex 
trcmm for if it is carefulh placed it ma\ be turned back on itselt or 
rooted ■without cmbarrassmg the circulation 



B 

81 (Case IV} ~A V. ound uith ampuanoa of the foorth and fifth fin'-m 
tfetacaxpals with exposed metacarpal bone and sloa^fimg tendons two months 
tract acadent. 

^ Following excision of gzanolation and necrotze tissue and application o 
2o^,oniioal flap 

Almost aii\ size of abdominal flap ina\ be raised at the tune of the 
*PPIicanon without the procedure of dela\ mg it to mcreasc the blood 
l^plv if a large enouch attachment is mamtamed This is practicable 
“^cause of the several methods of application for an^ given defect. The 
e ma\ be m one of se\ cral directions and nia\ be made the length 
or breadth of the wound to be covered. Transverse excisions spread 
‘CSS upon healing because the\ follow the hnes of normal skm tension 
^ charted b\ Linger ' But if the vertical pattern of the blood vessels 
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supplj mg the skin and subcutaneous tissue of the abdomen is consid 
ered longer flaps with narrower bases can be used Qosurc of the 
donor area will be easier without resorting to free grafts and closure 
of greater circumference of the applied flap is effected 

The rule that the length of the flap should be no greater than three 
times Its width does not apply if the distribution of the anastomosm 
superficial epigastric and thoraco epigastric veins and their correspond 
ing arteries which originate m the groin and axilla is utilized as advo 
cated by Webster for the formation of long thoraco epigastric tubes 
These vessels are found m the superficial fatty fascial layer of Camper 
which corresponds to the subcutaneous lay er of the rest of the body 
The veins can be seen through the skin of most individuals although 
the larger arteries arc at a deeper level Close to their origin in the 
axilla and groin or m the case of smaller branches the thoracic and 
abdominal wall the vessels penetrate the membranous fascial layer 
of Scarpa which is an important landmark in raising tubes or flaps 
from the abdomen 

OPERATIVE TECHNIC 

At the time of operation the proposed incision on the abdomen u 
outlined w ith an aqueous solution of methy lene blue after a pattern or 
careful estimation has been made considering the size blood supply and 
method of application of the flap 

Preparafon of Recip enf Areas— The cicatrix or granulation tissue 
with marginal scar is completelv excised before the flap is made thus 
a more accurate estimation of the defect is obtained If the surgeon is 
m doubt about his abilitv to raise a viable flap to cover the wound 
the dissection of the cicatrix is done after the flip is raised and the 
blood suppK ascertained Whenever feasible a bloodless field is 
achieved by the use of a pneumatic tourniquet around the arm This 
makes a cleaner and safer dissection possible 

Elevation of the Flap —The skm and subcutaneous tissue is incised to 
the thin fascial hv er of Scarpa which is separated from the sheath of 
the underlying abdominal muscle by a layer of fatty areolar tissue 
Devation of the flap and extensive undermining of the margins for 
closure is easily accomplished in this plane Only occasional perforatin'' 
vessels are encountered However undermining of the flap is done 
superficial to the fascia by the author This lay er of fascia is not de 
suable and the vessels mav be seen beneath it and are avoided In the 
low er part of the abdomen there is more far beneath the fascia It is 
not included since its presence increases the bulk of subcutaneous 
tissue . 

Obese individuals may have more subcutaneous fat than is required 
In this instance a certain amount of fat is carefully trimmed away 
without severing any large ve^els The edges of the flap are reduce 
m the same manner 
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ffagmeni months after a high explosive shell 

applied Both proper digital ner\es are divided Free grafts had been 

5 without success The finger is fixed in the flexed position 

dmtjl n weeks after cxasion of scar l>sis of tendons exploration 

C MeA r application of abdominal flap 

t> pe donor area and granulanng base of flap is 
®f tnangles l \ *^ii ^ donor defect has been closed by undermining and excision 
Q pjj * orally and medially leaving onl> the base of the flap open 
^ewon of 5 ^PP“®d and after six weeks tfie patient has almost complete actne 
“ ot the interphalangeal joints 



Fig 83 (Cas VI) — ^4 Wound of hand ighteen d >s follow ng picrtoo of 
iynamite suck Note the exposed tendons There are multiple fractures of the 
metacarpah and phalanges and jinesihes a m ti e disuibuuon of six proper oigiC" 
nerves » 

B Abdominal flap appii d after removal of thick sjUt graft t h A 
for f eabng The palm r fa aa was also removed \ ill scar tissue 'n« 
and d g tal nerves were freed of adhesions The sbdom nal flap cf ulo hav 
appl ed instead of die spl t graft u h h J 

C Shows the op n base of the large fi p and th donor meson v ni 
I een closed by underminmg sixteen dajs after appl cauon 
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Fig 83 iConttmted) 

the ^ donor area after removal of dressings showing t>T3ical closure of 

se of the flaps The fa^ orable djstnbution of the thoraco-epigasmc blood 
^PPly has been uiUized 

^ Appbed flap before removal of excess fat from the distal margin and ad 
IS index and middle fingers The function of the hand 

of tendon adhesions of the flexors of the fourth and fifth fingers 
give more flexion and nen e graft to the index finger xt ill be done w hen excess 

IS removed 


or closure the base of the flap is cxtensi\el> undermined to permit 
Pproximation of the skin edges as close to the pedicle as possible xt ith 
it!!i It Rarelv the pedicle can be tubed at this time m thm 

1' iduals \\ ho ha\ e small recipient areas 
do ^ quarters thickness graft is used to cox er the 

^ sutured onto the open base of the flap close to its 
at^chment to the extrenut> 

Flap— The flap is made larger than the defect and long 
g alloxx a pedicle xxhich will gixe some freedom of moxement 

®nt length is important to prex ent pull upon the suture line permit 
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inspection and easy dressing of the base and prevent pressure or ten 
Sion In addition it allows suffiaent material for closing the margins of 
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Raising an excess of as much as one third the size of the defect to be 
co\ered has been advocated Sufficient graft should be used to give 
normal skin tension when sutured and should cover the defect with 
ease Flaps with a questionable blood supplv sometimes develop venous 
congestion due to collapse of the walls incident to primar) shrinkage 
of the flap w hen it is first elev ated This is corrected w hen it is sutured 
to the recipient site under normal tension 





8} (Case VIII) Scar adherent to fractured and ankylosed elbow the 
of a gunshot wound 

.v,„ defect after three weeks "Note the superficial dry necrosis of the 

p” which has not been disturbed 

IS heal ^P t'vo weeks after ditision The superficial necrosis of the tip 

“’S with little scar A longer flap with better blood supply could have been 
•n an oblique direction w ith the tip pomung to the groin- 

^ Insuring an Adequate Blood Supply —Venous congestion ev idenced b> 
color IS a hazard not infrequently encountered It maj be due 
the pedicle or inherent m the blood supply and is caused 
> a disproportion of arterial supply and venous return Venous throm 
cor^ occur and result m necrosis of part of the flap if it is not 
ected A moderatelj firm dressing cxerung the correct amount of 
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pressure may prevent this complication On the other hand when the 
arterial supply n deficient the flap becomes pallid and the same end 
result can be expected with less chance of rectification If the cause is 



F g 86 (C s I\) Wound of v ist w th an ulnar n rve def ct tposed 

carpal b n s d sloughmg t nd th ec months aft r njury by h gh cTplo « 

shell fragment 

6 Appled flap two ks ft i e cston of granul «on nd n ct t tissue 
C FI p d V ded n o veeks aft r appl c t on but ret s d o e e k Ia«t « 

c u e of cell bti t th b se Some mot n as returni g to the ist 

too much tension or constriction of the pedicle the circulation can be 
unproved b> appropriate alterations , 

At the operating table circulation is estimated by gentle pressure wit 
a finger The point of pressure blanches and upon removal of the finger 
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blood floA\s into the flap The time taken for the blanched area to 
regain the original color is a \aluable roughU quantintne measure of 
the blood supph The test is cquallj useful with livid or pallid flaps 
The completch pallid flap of course docs not blanch Trauma asso 
ciated with the incision can cause the circulation to be temporarily 
embarrassed 

To avoid trauma which niav mean the loss of some of the graft the 
flap if handled bv instruments is manipulated b\ skin hooks or fine 
thumb forceps applied to the derma 
Sufuring— A few subcuticular sutures arc used to apply the flap 
They aid m the accurate approximation of dissimilar skin margins and 



the abdomen after application of a flap 


tension on the skm sutures If the circulation is border 
sutures cause necrosis of the skm margin 
andb^ uses fine white twisted nylon sewing thread for ligatures 

teou sutures Slightly heavier buried suture material is sometimes 

close donor areas Fine black braided interrupted silk or 
sutures are used for skin approximation 

single laver of ointment gauze dressing is applied to 
"°tind It is not removed when the dressing is changed but 
^ the pedicle is divided unless there is an accumu 

of material beneath it 
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A pressure dressing is considered important not only to prevent an> 
accumulation of serum beneath the incision or flap but to promote 
belter healing The dressing is massive to distribute pressure evcnlj and 
to absorb moisture Skm surfaces ate separated from each other bv 
pads and the e\tremit\ is immobilized by adhesive plaster (Fi^ 87 ) 
Painting the sUn vv ith some form of skm varnish or compound tincture 
of benzoin protects it to a certain extent ind also allows a firmer at 
tachment of the adhesive plaster 
Alter care — The tip of the flap is inspected after tu ent) four hours 
to check the circulation by removal of a small window in the dtcssin 
The primary dressing and removal of most of the sutures is done after 
hve or six davs Dressings arc changed cvcrv two to four days so that 
thev do not get moist If the drainage is cxcessiv e sulfanilamide cr>stals 
or powder is dusted on the granulating surface 
When slight superficial necrosis occurs as evidenced bv the forma 
tion of blebs or crusts they ate not disturbed but are pcinutttd w 
separate of their own accord If the necrosis is deep or infected allow 
ance js made for drainage bv removal of sutures or opening of blisters 
The dead tissue is not cut away before a definite line of demarcation 
IS present and separation is beginning to occur 
At the end of two to tvvo and one half weel s the pedicle is divrfed 
the etanuUtmg portion is complctclv excised and the edges ate ad 
justed and clos d without drainage OtcasionalK it is thought safer w 
leav e the flap attached for a shghtlv lonccr period Though the attached 
portion may be vascularized as early as eight to ten dajs the additional 
time gives a margin of safetv in handling and adjusting the ed^^cs 
If operativ e \v ork is to be done under the flap subsequent to appli 
cation the scar of one margin is excised and the flap is elevated as re 
quired The extent of elevation is determined bv estimation of the 
circulation at the operation The time interval after application is de 
termined b\ factors related t< the underlv mg and associated patholo 
processes The minimum time ol two or three weeks is often exceeded 

SUMMARY 

The advantiges disadvantages and indications for visin" the open 
abdominal flap for repair of certain types of surface detects of the 
upper extremity have been discussed A few of the technical details 
considered important by the author have been emphasized The lUu^ 
trations presented indicate problems encountered and methods used m 
application of this t\pe of repair 

BIBLIOGRAPHY 

1 L ng t K Zur Anat mi und Physol gc d r Ha t 1 tJbe d 

d r Cutis St uncsbenchi Ic Mathmat h \ tun s n h^fclc 
Clas e der K.a s rl hen Ak detnie det 'V « n ch ften " en 'VDV 
Abthelung ]al p ng IBfl S itc 1 ?M 6 _ . 

\\ ebstet Jer me P Tl a p gastr T I d P J cles Sr Cl 

n 145 (Feb ) 1917 



THE ROLE OF FREE SKIN GRAFTS IN SURFACE DEFECTS 

Lt CommvnderC R Str.\\tsm\ 

Mehic^l Corps Usrm> States N\% u. Reserve 

Tree skm grafts are divided into three mam groups the full thick 
ness skin graft the split skin graft and the epithelial graft The full 
iUckness slm graft is one m which the entire thickness of the skm is 
removed from one portion of the bodv and placed upon another area 
A split skin gnft is one m which the dermis as the name implies is 
split in vanous thicknesses alvvavs leaving enough of the dermis upon 
the donor site to grow new skin Tlie cpithelnl grift is one in which 
the epithelium onlv is removed and used as a graft 
Since skm losses arc the result of various tv pcs of trauma ranging 
from evcessive heat— such as flame chemical or friction bum— or 
extreme cold— such as severe frost bite— to injur> from missiles it is 
essential that this defect be repaired as soon as the recipient site will 
accept a graft If the skm loss is due to mechanical injun i e bv 
knife or fljmg missile the denuded area can often be grafted immedi 
ateh thus saving much discomfort time and m manv instances de 
ormitv Loss due to frec7mff is more diflicult to handle because of the 
po<^ blood supplv of the surrounding and affected area while loss due 
to bums whether of flame or chemical ongin causes considerable 
of the underlving tissues and the surgeon must wait for 
e slouch ro separate m order to acquire a heilthv granulation surface 
Open which to graft 

SPLIT SKIN GRAFT 

The spilt skin graft (sec Figs 88 to 94) is the most practical tvpe 
^^oause of its ease of procurement but also because of the 
^3Ck of permanent damage to the donor site This iv pe of graft mav 
remo^ bv a knife Padeett s dermatome or the Caltagirone ap 
^ ratus The method of acquiring a split graft w til v arv vv ith the mdi 
■ ua surgeon and the availabilitv of proper equipment and facilities 
of Recipient Area —In cases of recent injurv without 
®f the underlv ing tissues grafting mav be performed im 
latelv In such cases thorough cleansing of the denuded area with 
and water plus hemostasis is all that is necessarv to produce a 
for graft application A laver of fattv tissue is not con 
fatK f ^ successful result, hence it is advisable to remove excessive 
g ore placing a graft In coses of tissue destruction all slough must 

the U s \a\al Hospital BrooU>n New Tork 
snd are assertions contained herein are the pnvate ones of the wnter 

tnenr « construed as official or rcflecane the v lev s of the Nav> Depart 

Of the naval servnee at large 
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be remo^ ed before transplantation "Hie majority of cases presenr a 
granulating surface and this tissue must be firm red m color and not 





t B 

i 

Vig 88 ~A FI sh I urn of d rsum of I and Heai d uh cons derabl » 
f rmati n pre ent c mpi t fl n f fing r BRsilrEcsn 
mg scar t ssu and imn d t r pa r of the d fe t li pi c st n gr ft Con^ 
pletcl> he led in n k Pat <nr r tn ned to d t> 




edematous for successful appheatjon All redundant granulation tissue 
must be either cut off or reduced with the iodine and glycerine 
method as advocated by Cutler A 4 per cent bone solution as a con 




grid is also vcr> useful m c-leanmg up badly infected 
^matous granulations and the method as advocated b> Com 
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•Juartz^l Acid bum of lower leg Four per cent bone solution plus cold 

PostODp**^^ Tradiation preliminar> to grafang B The split skin grafts ten days 
P rame C Leg healed m twehc weeks Patient returned to duty 

treated from a distance of 20 inches for 30 
^orm ^ 1 should receue \ertical ra\s as much as possible 

^ skin and eyes should be protected It is routine m our institu 
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tion so to treat all granulations forty eight and nt enty four hours 
preoperative With this method it has been possible to clean up 
purulent and edematous granulations in as short a period as fort\ 
eight hours ’ 

Should there be an> question of blood supply of the recipient area 
vascularity is measured by the intravenous injection of JO cc of S 


Tg 9 —A FUme burn of neck and am roc hesr third d gree Four p<r 
cent hor ol t on pJu c Id quartz lamp jrrad ation prel minary to grafting 
Spl t sk n gr fes t J d > p t per ci c d m nstnong suture pres ur metno 
of holding gauz in pJacc C N k a d hest heal d n gl t cels P tient « 
turned to dut> 

per cent fluorescein made soluble with sodium bicarbonate Examini 
tion should take place in t partly darkened room using a mercurj 
vapor lamp with adequate filter Healthy granulations acquire a grttn 
ish yellow appearance This is a modification of the method for 
taming the circulation time as described b> Dfs Kurt Lange an 
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Lmn J Bo>d This injection method is also used m determining the 
blood supply of flaps whether tubed or open 
Postoperative Care of Grafts —After the graft has been applied finii 
pxed pressure is essential and the method of obtaining this is somewhat 
individual with each operator It is our custom to suture a graft in 
place leaving the sutures long enough to be tied over gauze thus 
obtaining firm fixed pressure (Fig 92 D) Rubber T tubes are inter 
spaced throughout the pressure dressings so that thev can be kept 
moist with 4 per cent boric solution With the suture pressure method 
've have been able to free graft areas Avhich heretofore iiave been 
euremelj difficult or impossible to repair without the use of attached 
grafts Unless suppuration or other conditions prohibit the dressings 
are eft in place for from seven to ten days After the initial dressing 
IS removed a lighter covering is applied utilizing either wet dressings 
0 per cent boric solution or an ointment gauze consisting of boracic 
acid and lanolin or scarlet red 

The boracic ointment gauze is made by impregnating gauze with 
anM ointment and lanolin which is sterilized b> the 

1 ® JCiir/ef red ointment gauze , as advocated bv Bettman 
‘s prepared as follows 


Oxyquinolinc sulfate 
Chlorbutanol (chloretone) 

Liquid petrolatum 
Scarlet red ointment 5 per cent 
(^Vhen 10 per cent scarlet red 
petrolatum 2 ounces ) 


0 6 gm 
4 gm 
4 0 cc 
PO gm 

ointment is used take 


Sr ^ 
gr wwi 
dram t 
oz n 

2 ounces and 


ratelv^ ^i^inoline sulfate and the chlorbutanol are ground s pa 
the li *^, 4 ° powders and then mixed separatelv with portions of 
mntme^r pctroIatum All the ingredients are then made into a red 
handace finished ointment is heated until fluid and rolled gauze 
th ^ rnesh or coarser are immersed in the hot ointment 

bline h-f is thoroughly impregnated and until all bub 

bas hep ^ ^^^ 1 ^ j ready for use The finished product 

The f' I sulfate scarlet red gauze 

>ard ^ herein presented will impregnate completely three 10 

heated^^ bandages 2 inches wide or six 1 inch wide provided it 
cun siirL ^ small container for example an aluminum measuring 
Whe ^^1 used m the kitchen 

*he andage has been immersed in the ointment as described 

^®>ers a ^ outer layer or two is covered completely and those 
Pletelv^im "^he warp and woof of the rolled gauze are com 

^Pen A t ''*^h the red ointment but the interstices are 

avoided prepared will keep indefinitelv if contamination 

of fhe Donor Site —In cases of split skin removal the donor 
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Site IS dressed either with three la\era of boracic aad and kncJin 
gauie or the scarlet red ointment over which a firm dressinc is ap. 
plied After x period of from twelve to sixteen davs the dressing a 



¥g 9^-J Ml )e urtd of J v er leg fim seen fourteen days follow ^ 
injurj Granulations treated i ith four per c nt bone olut n and «!d qu 
lamp irrad atjon prelim lary to graft! g B ^1 1 sl.in graft ai p! ed Comp 
healed in eight weeks Patient returned to d t> 

removed and the donor site is usually completcl> healed In 
instances w e have used the same donor site for more than ont crop 
of skin 
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.>uuuu ot upper arm « uetect gratteo witii spue s 
ompictely healed m four ueeLs Patient returned to duty 


FULL THICKNESS SKIN GRAF7 

*he ^^iickness skin graft is most applicable for smill defects of 
^he enr^ "”Cre color match is essential It is obtained by dissecung 
thickness of the skin free of fat from the donor site The 
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donor site is then repaired b> suturing the defect and undermining 
the surrounding skin jf nccessar> The posterior surface of the ear 
and the upper ejehd arc common sources for small grafts Full thick 
ness skin grafts from the body to the face may take successfully but 
there is usuall> a difference of color and no amount of exposure w!i 
change the color of a transplant sufficiently to make it match the sur 
rounding skin hence the reluctance of many surgeons to place body 
full thickness skin grafts on the face except m extremely urgent cases 
Moreover if the graft is large the defect caused b\ the removal ma\ 
m turn ha\e to be grafted by a split skin graft and in reconsinictne 
surgery it would seem unwise to mutilate unnecessarily one poraon 
of the body to repair another 

EPITHELIAL GftAfT 

The epithelial graft is somewhat limited m its use because of its 
rfwnness Jr is an idei! rype of gra/r for /nobjJe surfaces such as the 
c> ehd the lining of the orbital or similar ca\ ities or m the formation 
of a buccal sulcus 

CONCLUSIONS 

In the treatment of a large number of surface defects resulting from 
war injuries the split skm graft is the most practical because of m 
availability its surety of take and us lack of disfigurement of the 
donor site The full thickness graft except when small and taken from 
similarly exposed areas is impractical not only because of the color 
differentiation but also because of the destruction of the donor site 
The epithelial graft is good for the repair of mobile surfaces and th 
lining of cat ities but because of its thinness it does not prevent scar 
contracture when applied over large areas 
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THE SURGICAL TREATMENT OF MALIGNANT 
MELANOMAS OF THE SKIN 

Jerome P Webster MD * Thomas W Stevenson MDt 

AND 

Arthur Purdy Stout M D ? 

INCIDENCE AND DISTRIBUTION 

A MALIGNANT inclanoma of the skin maj appear m any part of the 
body surface Of the 162 cases of malignant melanoma of the skin 
recorded m the Laboratory of Surgical Pathology of the College of 
Physicians and Surgeons of Columbia Unnersity 1905-1940 the dis 
tnbution Mas as follows 


Head and Neck 
Scalp 
Auncle 
Forehead 
Face 
Mastoid 
Neck 
Trunk 
Back 
Giest 
Abdomen 
Pudendal 
upper Extremity 
Arm 
Forearm 

[Hand 
Hand < Finger 

, I Subungual 

EO"cr Extremity 
Gluteal 
Thigh 

Leg 

[Foot 
Foot jToe 

T, , [Subungual 

Unknown Origin 

Total 

From the Du is 


1 

5 

4 
’0 

5 
9 


10 

5 

13 

7 

1 

1 

2 

4 

5 
5 

31 

3 


17 

16 
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geons Columbia Unu crsity 
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'*nderbiJt a Associate Attending Surgeon Presbyterian Hospital and 

Surgery College of Physicians and Surgeons Colombia Uni 
Attending Surgeon Presbytenan Hospital and Vanderbilt Qinic 
Wbia Professor of Surgery College of Physicians and Surgeons Co 

^ anderbil”*Q*^'^ Attending Surgical Pathologist Presbytenan Hospital and 
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An examination of the distribution on the body surface shows that 
no region is exempt (Fig 95) In this senes there were two com 
paratu ely small areas w here malignant melanomas occurred most com 
monlv— the head and neck with fort> two cases and the feet with 
thirty seven cases The difference between this last ficure and the four 
cases found m the hand is rcmarkibtc 



Fig 9S -Di ir but on f 16 ca c of n 1 gnant m lanoma f the km recorded in 
the L bo ator> of Surgical P thologj Columb a Un ers ty (se te t) 

Malignant melanoma can occur at an% age (our youngest patient 
was three and our oldest eight> two vears old) but the greatest 
number of our cases were found m the four decades from thirt) to 
smi nme inclusive (Tig 96) There was a somewhat higher per 
centage of incidence in the female (56 8 per cent) than m the ma e 
(43 2 per cent) m a series of 155 
Since It has been said that these lesions rareK occur m 
IS of some interest that six of the patients in this series were Ac&t 
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DECADES 


30 


25 


20 


15 


10 


5 


SEX OF 155 MALIGNANT MELANOMAS OF THE SKIN 
FEMALE 8a [56 8/] MALE 67 [43 Z/J 

diagnosis in 146 malignant melanomas of the sLm This m 
® greatest number of lesions is found m the four decades from 
30 to <9 mclusiie 

results of stimulation and inadequate treatment 

considerable evidence that 3 majonrv of the malignant 
ensts ^^2TOd from pre existing moles In this senes information 
mpUn^ 'whether or not a mole preceded the development of the 
IS evid^^ ‘8 104 of the 162 cases In sixtv eight (6S 4 per cent) there 
melan ^ mole preceded the development of the malignant 

''hilc m the remaining thirtx six (34 6 per cent) the 
^ole seeminglv arose xvithout evidence of a preceding 

o^her fift} eight cases definite information is lackmg as 
^ccenrerl^^ ^ mole preceded the malignant tumor The evidence 

for ma ^ either the statement that a mole had been present 

cells as^^ discoverv of characteristic mole 

prepara^n^*^^^ malignant tumor cells m the microscopic 

niQig eight cases of malignant melanoma preceded b\ a 

P^tients^ feputed that the mole xxas traumatized m thirtv six 

thcMtie trauma was caused b> a phvsician m nineteen and b} 

the ^ trauma came from both sources) 

^hirt> two either no trauma was reported or mfor 
frorn art ^^tiking Trauma caused b\ the phvsician came 

v.hirb remove the mole bv phvsicil or chemical methods 

If all 1 succeed 

2 cases of malignant melanoma are considered it is found 
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that trauma was done to the }esion or its intecedenc moJe or that 
the growth first appeared after the receipt of trauma m seventy -on 
cases In thirtv nine the physician caused the trauma by meffectujl 
attempts to remote a local pigmented fesion in forty two the patient 
reported the trauma (10 cases were traumatized by both) Of the 
remaining ninetv one cases no trauma was reported in fifty one and 
information w as Inching m torty 

This means that one fourth (24 per cent) of all these ni3!ij,nant 
melanomas or the moles which preceded them uere hnoun to hate 
recened improper inadequate treatment bv a phj-stcian 

Cvs£ I-V G aJ/nrred ) nuary C i9iS was a thtrtj t o-ytit-old sngf 
white traffic officer bo had b en di abled for five month became of ahicVache 
tho ght to be uraumat c H had a chr luc ough v th pleuritic pa n and hid 1 a 
45 pounds in v eight 

He h d ah a>s had a bro n m le n the I ft check and th s had slot ly eo 
I rged during h s 1 (e fbr c > ars b f tc a Im ssion the mole had b n des cited 
rt ulting n a faro n blotch) v ar h ch h d increased in size in ijfirg rf 
ervical lodc had t een p event for $ moitbs Inadditon nodules wer preseot 
n tf e sk n f th left chest and the I ver as enlarged There v as e idciwe of 
f ng and sp ne meta ta s 

The p n nt d d $ cKs ftcr dti ssi o and postmortem exam n t w dis- 
closed tun or mas, n all t $ oes n ludmg brain stoma 1 wall and h an nwKh 

The results in the thim nme cases traumatized ht a phvsicwn are 
death is known to ha\c occurred in twenty five in twelve the result 
15 either unknown rr the casts are too tetent for evaluation (Jny 
two patients have survived an appreciable length of tunc One of 
these was a six year ojd child who is well more than sit years afref 
excision Such a result might ucU be expeited because we h i had 
no deaths reported in any chddren under the age of ten years The 
other was a woman who had a subungual melanoma of the thumb 
She js alne and well fifteen years after amputation of the thumb 

Although there is usually a story of irritation to a pre existing mole 
by a stimulating agent over a considerable period of time there are 
numerous instances where the lesions appear xvithout any warning 

CvsE ll -One of us {J P Ai ) had such a lesion on ft s f or fist noticed as * 
siTi U coal black flat dot wl d rap dl) Stc v o et a per d of a m ncb vb n « 
aita ned a d .vmetrr of 2 mu and a excised On se i on th s show ed not 
typeal p crate of a malgn t melanom but act el) groMna: embo me cr 
wif'’ mr ses that ind cared p ssWe r> earl) malignancy 

CUNICAl AND PATH<HO&lC FEATURES 

Malignant melanomas of the Ain like the mole often show soW 
cords of cells but these are of larger size than m the ordinary ^ S 
mole Mitoses are frequent and the nuclei are hyperchromatic 
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maj be cuboidal cells giant cell formation or short spindle cells \vith 
the spindle cells frequentl> arranged in cords 

The amount of pigtueiitation may vary As a rule there is \ery heavy 
pigmentation of an almost coal black vanct) \\hile other melanomas 
aredarkbroun pinkish fa\\n colored or arc %\holl> lacl mg in pigmcn 
tation These last are knoun as antelanoUc viclanovns The pigmenta 
tion that exists in all lesions ma) be in the tumor cells or m the adjacent 
chromatophores 

One should be suspicious of a pigmented lesion of the skin which 
shoi\s an unusual grouth in extent and occasional!) m height and an 
increased pigmentation especially if the area is subjected to repeated 
trauma Some lesions \\ hich ha\ e remained quiescent ma^ show c\ 
ceedinglv rapid growth during pregnane) The appearance of increased 
'ascularit) of scales ulceration and bleeding are danger signs and 
irritation soreness itching or signs of inflammation indicate possible 
malignanc) A spread of the pigment out from the edge of a mole into 
the surrounding skin as a pseudopod like projection as a shower of 
soothke particles or as a halo around the penpher) is indicative of 
invasion of the adjacent skin b) malignant cells 

It ma) be possible that one or two of these s)mptoms or signs 
IS sufficient to make a diagnosis but usuallv all of the factors of 
appearance and histor) ha\ e to be considered There arc certain lesions 
usuall) of a pinkish fawn color noted in children giving the histologic 
appearance of malignant melanomas which even though previouslv 
traumatized m our experience rarelv metastasize 


, ni-A McQ a si\ >e-tr-old whice boj admitted August 16 1934 had 
Jiad a small reddened elevated spot on his left check for three >cars No mole 
3 preceded jt The lesion measured 1 by 1 cm and had a brown zone around it 
97 A) Several consulrants believed it to be a keloid and radiothcrap> was 
started On August 30 a biops> was taken showing a melanoma and radical e\ 
cuion was done on September 28 1934 The regional nodes were not disturbed 
The patient has remained well and no disease was discoverable at the last c\ 
*mination in December 1943 (Fig 97 B) 


We have observed one case m a child aged eight >ears m which 
^ e lesion metastasized Following local excision in 1932 of a coal black 
r^^lignant melanoma at the point of the shoulder metastasis occurred 
the neck glands and pectoral skin After unnecessaril) dela)ed 
^’tcision With radical cervical and axdlary gland dissection the patient 
•s alu e toda) ten years later without further recognizable mvolv ement 


hi W— M C an eight year>old towheaded girl had a raised oval coal 
ack nodule on the left shoulder m Ma> 1932 and a diagnosis of melanoma w as 
^aac The parents thought it had appeared after a severe sunburn There was no 
. ® mole Excision was refused until December 8 193’ when consider 

' '"crease m size had occurred (Fig 98 A) It measured 1 3 b> 2 0 cm and 
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Fig 97 <Caie 111) — Lesi n iinnbt ng a kdo d in ch Id \ irrad t d biopsi 
nd c Cl d Pate i cH at ieat sx years after rad cal ex ion of malgn 
mel non a No regonal node d $e non 

A Cond tion September 28 19?4 after itrad at on and b opsj p 

B Cond cion March 5 IMJ si nKKidw aft r ex s on of the m lanoma. n 
ocni alixe v thout recogn table d ase n December I94J 
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Permit ) —Malignant melanoma of shoulder in a child aged eight 

radical regional gland dissection dela>cd Metastasis to anterior 
wd pectoral region Three years later (1935) radical neck 

first obsert^dh*^^**°” reappearance nearl> mchc years after lesion was 

S December 8 1932 before local etcision 

pectoral "cl ^ photograph May I 1935 showing metastasis to l>mph nodes in 

” pretious to evcision and axillary dissection (Sec next page ) 
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Fig 98 (Cent j I -C CondtonOctbr 1 19J So re ppcarance of dwis 
bv J n ar> i944 



s as about S m high H Jagnoss as enficJ its cro op\ ali aft t a twit 
excision locally ith r noval of th d ep fascia 

Rad cal Ijmphnode di section uas r fused despte a b tqocnt p Ip W 
blu sh lo s ante lor m al node Ch st x fa> \ as neg use and no m lamn t « 
pres nt n th unne t e tu lU perm si n as obtained for etc s n of th' n « 
und r lo 1 anesihes a and n S itcnber 11 1915 the node sa t mo d It hid 
ncreasel from 0 5 cm »n 1 am ter to 1 bs I 5 tm and s as al blacV It '*sa 
m !»g nt n el n ra of the me cl a acter as the r p nal les n On Sept mb r 
25 19J3 t\ bl k pots \ ere n ted n the skin of the pectoral r gion Aga tb 


parents fa I d to ac ci t ad i to ha e tiie nodule plus th t Ibry iiodts re 
moved {Fig 98 B) The chdd dt eloped a chrcnc cough b t ch sc x rays a d 
ur ne tests for mel nm were normal The subdermal nod les ncreased m s 
th family consent d to radical remo al \ hcl \as done n June 3 19J5 T5i 
p ctoral nod les pro ed i be lympH noles W p r cent t pla d by turn r AH 
cillao nod s re e c! ar On Septenber J 1935 a r d 1 lo r left 
d s ect on s as don \ here the lymph no le s ith meta tas s had pre lou tv been 
remoted No further lymph node invohcment \ as found nii roscopcaJiv 
To date the pat nt has reimincd \ U and has de elope! normaiiy She is 
no y rsventy years old u tr arc ed and si o\ s no reappearance of the let on al 


twche years after its in t al occurrence 


Malignant FrecHes —There is a type of lesion which is usually 
dark or even black 1) mg m the upper layers of the skin suth 
no elevation Such lesions are known as mabtnaot frecUcs / 
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^f'enT ^ ^Case \ ) — Malignant freckle Started during pregnancy as mole 
afiiTu^ Pre\iousl\ rapidly enlarging after being scratched eight months be 

March 1935 before excision and upper deep cervical node 
fl defect \v as closed by utilizing adjacent skin flaps 

^ndition January 9 1937 Patient free from disease March 13 1944 
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spread peripherally and ha\e to be treated radically since they are 
true malignant melanomas 

Case V —A small light bro n mole on d e left tie f the h % as fir t t d 
b> th s forty eight year Id p iient (E L) se en > ears p lor t her admiss n 
in March 19J5 It ppe ed dur ng p egn nc> The m le si \ ly e I rged unnl 
August, 1934 A hen it as ccident 11> s ratched It tl n b gan t enl g rap dly 

An irr gul r brownish black area J n n d ametet as prese t and a dirl r 

ele ted nod le as prese t near the post nor border (Fig 99 N node 
could be felt 

A s ide exci on as d n Ma h 2 1935 h ch ncluded the pper deep 
cersic 1 nodes and the sound % a do cd b) n adjac nt flap Th les n pr led 
to be melan ma a so*call d mal g ant fre kle lo ate 1 s perfl tally a d vtith 
out cer\ al n de IT « stas The oper t e csult s sc n 1 ig 99 B 

The pat ent t as \ ell and app rently free f disease nine > e rs 1 1 

Metastasis —As regards extension of grow th the malignant melanoma 
may spread peripherally into the skm or may have daughter lesions 
appearing in the skin at some distance from the original lesion 
Metastascs usually appear m the regional lymph nodes at an carl) 
date followed by scattered lesions over the bod\ surface with subse 
quent invasion of the lungs and other organs No organs may be spared 
m the final stages of the disease Melanuna may then be present but 
may also be found with only a slight distribution of the lesions 

OIPFERENTIAl DIAGNOSIS 

There is a considerable number of other lesions many of which 
are innocuous or comparatively innocuous which may simulate the 
malignant melanomas and which arc a problem m diagnosis and treat 
ment The diagnosis of these lesions without microscopical cxamina 
non is frequently so difficult as to baffle men of w ide experience and 
even expert pathologists have difficulty in classifying the histologic 
appearance of some of these lesions 

Benign Hairy Moles —Particularly difficult is it to differentiate be 
tween the mole that is innocuous and that which mav of itself or fc' 
stimulation become malignant As a rule the fairly laige congenital piz 
mented hairy mole of light brow n color does not become malignant w hen 
stimulated by incision or even by repeated applications of carbon 
dioxide snow Such lesions treated by the snow method have often 
been caused to lose their elevation and much of their pigmentation 
but the hairs are not affected b\ this treatment and remain as a de 
formity if on an exposed surface Scarring and contracture may 9 
result from this method of treatment , 

A slightly elevated light brown pigmented hairy mole of the cnee 
was seen by one of us There was a storv of recent increase i» 
and height of the mole with pain and redness The history " “ ° 
tamed that the patient was m the habit of pullmg out the snn h 
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from the mole to make it less uns!ghtl> While v.e felt that this 
procedure had caused irritation to the hair follicles there uas never- 
theless a suspicion of malignancy The area was widel) excised and 
an infected ost was found beneath the mole with roots of hairs 
protruding into the c>st 

Blue Nevi— The so called blue nevus is a separate t>pc of lesion 
commonlj appearing about the upper extrcmit> and the head and 
we have found it espccialK frequent on the nose There ma> be a 
historv of Its presence since birth or earlv childhood but also of sudden 
appearance m a child so that the parents ma> feel that the child s 
skin has been punctured b> a pen or pencil We have seen no melano 
mas developing from these ncvi even if traumatized We have had 
thirt) three cases with the following dtstrtbtiuon 


Upper extremitj 18 

Head ^0 

Back 

Lower evtrerrutj ■» 

Penncum 1 

Total ^ 


Darier has reported three instances m which these blue nevi became 
rcomatous but the sarcomas were of such a benign nature chat ex 
uion of the lesion ehmmated all dinger of reappearance or metastases 
1 ,^^? pictures of which are shown in the text 

book of Dr Andrews 

f„ -As noted above melanomas of children mav be con 

fused with keloids 

^ 'uart frequently simulates a malignant melanoma 

Its fi ‘^orcase in size scalincss and often ulceration and bleedmg 
ssured surface seen under magnification usuallv distinguishes it 
the melanoma however 

fhouffh of a case in which a pigmented papilloma was 

onerar ^ others to be a malignant melanoma ind a verv radical 
%oueh” udvised A lesion of this tvpe ma) become infected 
keruen of adjacent skin surfaces but the history and 

of the papilloma should distinguish its innocuous 

^ pigmented areas of neurofibromas of 07i Reckling 
oiav diagnosed as malignant melanomas There 

Plcnlpn^ 4 u ^ ^ times m distinguishing Boi^ens disease and the 
dence epitheliomas from melanomas If the mass of evi 

lustifiaM Bowens disease or epithelioma a biopsv is 

All a ^ should determine the exact nature of the condition 
such ^^otic melanoma m3> be mistaken for a sebaceous cyst If 
'ookinc lesion should appear in the vicmitj of a suspicious 

6 pigmented lesion especiaUv with a historv of trauma to a 



*0? scba ous Cjst nd suh "ff an ap gm nred s teJlir sim ! 

th roraron oi ch k n d n, r r s U d Jocal x « 

‘ ell ^ > ears 1 t r ^ > ed rad «I „ ck d ss ct on I 

projection nco ^ t scar and ps udopod Ii] 

d ssectjon antii \Iarcl S loia i. !f pigm m d nod le P uent refas d mi 
B Cortd ti n April 28 m “ fi* «r i d node sho ved m tasHs s 

pmt. de/ t lihncJndH "ff ««* of rom ng h ek flap mt tt 
neclc dissect on ^ P®"*®" of die U na AJ o h w r suit 
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mole one should treat the two areas as part of one process Such a 
case occurred in our experience 

C«E \T-\ C, admincd Jul> P 193/ «as a fifr\ jcar-old uoman who had 
had a small pigmented area on her left cheek for four and a half Ncars It had 
been partial]) renio\edb> cauter> b\ a ph>siaan The low cr margin then became 
more deep]) piememed and spread downward together with a shower of black 
pamcles scattered mediall) to imoUc the base of the left ala 

There was a on) nonpigmented area in the skin 1 cm below the marcin sue 
gesung a sebaceous c%-st (Fig 100 A) 

A wide excision was done on Jul\ Ij 19j/ and the defect closed bx ad\anc 
mg a cheek flap The prognosis w as judged to be poor because the remote nodule 
prored to be an amelanotic malignant melanoma Node dissection was refused at 
this time 

Se\en months after di charge the patient returned with a large firm carotid 
node A radical neck dissection was done March j 19 8 This node was large and 
miohed the plat)sma Out of 33 hmph nodes remoseJ and examined it alone 
showed metistaac melanoma 

She IS Ining and well todav six tears after the radical neck di section (Fig 
100 B) 


We ha\e ourscKes been deceit ed bt a lesion of tnimnttc oncrin 



^ (Case \ni) —Traumatic lesion of two months duration simulating a 
^ mabgnant melanoma Starting as a >ellowTsh white wax) 

0 months pres iousl> it became reddish purple and then black, wnth 
chanpp^" j ttradiaaons Before radical excision was made the character 
indicating jts true nature— hemorrhagic x csicle 

'"^'5 lesion occurred on the side of a great toe There w as a his 
rapid onset and a rapid growxh oxer a period of exxo months 
Irsion was cm. m diameter smooth raised bluish black, hav 
net halo of bluish black pigmentauon extending radiall} outward into 
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the sk n from »s enure pcriphei> (lig 101) A rad c 1 operat on js idv «<1 at 
an eatt> date be ause the rapidity of gro\ tK wd ted e creme ma) T 
da) s later i hen opejatjon \ as ab ut to t e perform d a differen e t appwnn e 
t as noted It then resembled a large Hood bliHcr Bs aspirati n bloody s nim 
\ as obta ned and the d apnos of munutic bemorrbapee c icl a dcr teiy 
made The h story res ealed that the patient bad been much on hi feet a d cfv t 
f ress ire from badly fitting shoe had I ten repeatedly t erte i at ih s spot Afi 
tem val of the les on. tl\c \o wxd h aled n a few days with xerat cm dtessirgt 

It 15 important to differentiate between tbc vanovis nonmalignant 
lesions and those that arc malignant or ma\ bteome so either spn 
taneousU or when acu\atttib\ stimulatson The treatment of both riit 
latter conditions consists in contpleu e\nrpaiion of the entire lesion 



Fg 10 Mult pie c ngen lal j ell w A hr sn moles o r nti body 'd dll' 
bro \n ncsos and n urofibroirt of back 

There ttmsi be no ctmipromise vvtth these conditions and complex 
eradication must be brought about at the time the lesion is first treated 
There are of course many moi^ uhich ne\er become 
tumors even if traumatized or mcompletcl)' removed It would ' 
impossible to attempt to remove aU of die moles which cover the sV« 
surface of some indiv iduals nor i it tiecessarv for in such cases t 
moks rarel) become malignant (Fitr 10') 

The difficult) is that it » not possible to know in any gi'tn 
whether or not an apparently quiescent innocuous mole will hcco 




B 

( beran'^ -Malignant melanoma staned as congemtal warty growth which 
Stow and was madequatelj rcmosed b> clectrodesiccation Extension to 
ttosi^ Ijtnph nodes treated b) imenate radioiherapj which caused necrosis and 
/Pc 'cssels with W'hich paaent died 
B inadequate clectrocauwnzation 

ndiQon after radiotherapj before ertensne ulceration occurred 
^ 333 
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a malignant melanoma if subjected to trauma or incomplete removal 
The statistics already presented at the beginning of this paper show 
conclusively that the death of the patient may be the result of any 
form of treatment w hich fads to remove everv mole cell 

TREATMENT 

There are three methods of eradication u hich may be considered 
irradiation cauterization and surgical escision 
Irrodiaiion —As a rule irradiation is ineffectual in the treatment of 
malignant melanomas since these lesions are usually radioresistant 
(Figs 105 A We. had one patient a \voman who when seven 
months pregnant complained of a rash on her back of six uceVs 
duration This centered around a mole which had been present all her 
life There was inflammation marked itching and rapid growth Alid 
tiple satellites of pinkish fawn color were scattered over a wide aiea 
on her back surrounding the black mole (Fig 104 A) This wis 
evidently a nonoperable condmon received heavy irradiation 
after biopsv proved n to be a malignant melanoma The itching and 
the number of satellites mertaved (Fig 104 B) She suffered intense 
pain requiring morphine until htr death about fifteen months liter 
On the other hand we have one patient who had a nodule appear 
on his chm w inch had been cut tw o > ears previousK while shavin 
This noduk was supposed to have been ' burned off b> his fimilv 
physician and was given diathcrmv treatments There was an elevated 
scar shghtlv more than cm long surrounded by firm flesh colored 
nodules (Fig jO’ A) Radiorherapy bv Dr 'Andrews caused the lesion 
to flatten out with no palpable cervical nodes developing (Fig 105 B) 
The lesion vias wideU excised four tears ago and the patient is nov 
stjJI free from recognizable imolvement 

Cauferzahon — Cauterization has been advocated is an ideal method 
of treatment It has advantages m that the procedure takes butlitde 
time IS comparanv civ inexpensive and requires little skill to perform 
although much education js needed to hav c it understood bv the pro 
fession that the cauterization must be sufficiently radical to d“Strov 
the entire lesion and must include a generous mary,in of normal tissue 
On the other hind cauterization causes wounds to heal slowly espf 
cially if they are of considerable extent It produces a granmatia" 
wound whi^ remains open and discharges secretions for a long time 
if the area is at all extensive Tlie wound requires many dressings an 
the final result is an unsightly shiny scar that not onlv may not mate 
the surrounding si in but by contraction of the scar tissue may o 
the surrounding parts such as the cydids and bps Moreover wii 
cauterization there is no positive proof that the lesion has been co 
pletely eradicated— only the negative proof if in the couKC o tm 
the lesion fads to reappear Neither the patient and his 
the phy sician has any satisfaction m waiting for that kind or p 
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'Uih '^Jalignant melanoma of back greatl) activated during pregnancv 

unsu spread and itching Being considered inoperable it was irradiated 

cce«fully and produced marked ulceration Death occurred 
fi p 3t seven months pregnancy 

Condition after primary irra^anon 
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to be established There is al\\a>s present the dread of the s^vo^d 
of Damocles With cauterization no immediate closure is possible and 
no plastic repair can be instituted until the wound is healed and all 
inflammatorj processes ha\e subsided 
Radical Surgical Excision —Wc belietc that radical surgical excision 
offers the best therap) for all of these lesions Immediate closure is 
possible and immediate plastic repair can be made either from the 
surrounding tissues or with skin tal en from a distance as free grafts 
or pedicle flaps if the surgeon is skilled in the various plastic proce 
dates In this waj with immediate closure all raw areas ma> be 
coiered over with skin so that no dressings arc required after a week 
or ten days for the smaller lesions and two or three weeks for the 
more complicated lesions The scars nia> be quite inconspicuous and 
but little deformity may result even though a wide area of tissue 
has been removed Certainly the final result is usually much less con 
spicuous than v\as the original lesion 
iliere is moreover a tremendous advantage m the method of radi 
cal surgical excision as compared with that of destruction bv cautery 
in that au op^ortwuty is gneji to exavnne the lesion nitcroscopically 
f m the first place the exact nature and characteristics 

of the lesion and m the second place can make certain that all of the 
«ion has been excised with a suffvcientW large margin of safety by 
uting sections from the various parts of the specimen and studying 
tissues microscopically Such an histologic study has another ad 
“niage m determining whether or not it is advisable to perform a 
sequent radical excision of the regional lymph nodes 
th ^o^erstood that whether cauterization or excision bv 

earned out the area destroyed must be sufficiently wide 
e lesion to mil e certain of conipleu eradication of everv malig 
mt cell the first time the local lesion is attacked Otherwise subse 
Rt procedures may prove of no avail because of the spread of 
■a^i"nant cells bevond the local area 

Mni. ^ accustomed to excise the lesions with the electric knife 

suhe tal e a sufficicntlv wide margin of normal skin and 

the tissue to insure complete removal of the lesion and obtain 

w that results with use of the scalpel 
^ the smaller suspicious looking lesions we feel that i 
Patds' plastic closure of the wound is indicated As re 

It *^tger or more definitely melanomatous lesions we believe 

Ptoced ^ remove tissue for biopsy for the reason that such a 
cause spread of the tumor cells before permanent 
tiwljp ^ made It is difficult to mal e a certain diagnosis of 

^cmoval^^ l^rozen section therefore radical excision with the 
'ilh ind ^'^ide amount of skin and subcutaneous tissue is gener 

Procedures —There are various plastic procedures asaihble to 
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fit each mduidual situation One has to take into consideration all of 
the individual factors such as the size and location of the lesion and 
the character of the skin involved keeping in mind its thickness color 
hairiness and the number and size of the pores Better cosmetic re 
suits are usually obtained by using the skin from adjacent areas to 
close the operative defect than if tissue has to be brought m from 
another part of the bod> 

If the lesion is small an elliptical excision with the longitudinal 
axis in the direction of Longer s lines of skin tension, undercurang 
on either side to sever the connective tissue fibers which pass from the 
skin though the subcutaneous fat to the deep fascia will allow fora 
closure of the cut edges of skm and subcutaneous tissue so that almost 
no deformity ma> result 

If it IS necessar) to cover the defect with tissue from a distance 
pedicle flips cither simple or prcfcrablv tubed may be used within 
attempt to obtain the best match of si m possible Some lesions ma> be 
so large that an extensive defect is left after excision Free skin ^nfts 
cither of split or full thickness skin ma> then be used to advantage 
With these free grafts however there tends to be a depression 
inasmuch as the subcutaneous tissue is not replaced bv this procedure 
These free grafts of si m tend to produce more contraction than when 
the defect is closed b> using the adjacent skin or pedicle flaps which 
contain both si m and subcutaneous tissue 

It IS evident that the surgeon excising these lesions should be familiar 
with the various plastic surgical procedures available to bring about 
the most satisfactor> cosmetic result It is more important toda> than 
ever before that there be as little detraction as possible from the pa 
ticnts normal appearance as his happiness and livelihood ma) depend 
upon It For this reason everv effort should be made to prevent 
undue scarring the operative procedure Such scarring may be 
caused b> insufficient nourishment to the pedicle flap or free skin graft 
or b> the use of large and tight sutures which cut into the skm and 
make permanent marks on cither vide of the line of closure thus in 
creasing the resultant deformity 

Subungual Melanoma— For the subungual melanoma amputation of 
the digit should be performed removing a sufficient length of the 
digit to insure eradication of the disease There ma) be better func 
non and appearance if the entire digit with a portion of the metacarpa 
or metatarsal bone is excised 

Radical Regional Lymph Node Dissection —The decision regar inC 
radical regional node dissection is based upon the preoperame an 
microscopic appearance of the lesion thus vvidel) excised and upon t f 
history If the surgeon is ceitim of the malignanc) of the tumor t 
evasion of both the lesion and the regional 1) mph glands mav be ma 
at the same operation One should not how ev er combine 
cedures if the) would take so long as to endanger the life o 
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patient If for this or an) other reason such as the danger of infection 
the Ijmph nodes are not removed at the same time as the primarj 
lesion thej mav be removed later but with as little delay as possible 
because each da) of delay makes the likelihood of cure more remote 
If regional gland dissection is carried out it should be performed 
'wth the utmost thoroughness and care removing in a block all of 
the regional l)mph nodes with their surrounding fat blood vessels 
2 nd connective tissue The tissue should be tnumatized as little as 
possible and bleeding points should be tied with the finest ligatures 
and tissues closed with the finest suture matcrnl adequate to maintain 
closure B\ this procedure and b> an optimum amount of pressure 
by dressings satisfactor) hemostasis maj be obtained and the wound 
ne lepc from filling with blood and serum Accurate approvimation 
of the subcutaneous tissue and skin without undue tension from the 
sutures together with satisfactory hemostasis may bring about healing 
per pnmam with no edema of the part even though not onl) the 
l\niph glands are radicnllj excised but the mam veins as well With 
this tcchnic it is possible to perform a thorough radical inguinal gland 
dissection without resultant edema of the leg Such a freedom from 
edema is very desirable because chronic edema not onl> may be un 
sightlv but may impair the function of the cxtremitv 

SUMMARY AND CONCLUSIONS 

1 The diagnosis of malignant melanoma is often difficult and re 
quires expert opiruon 

. percentage of malignant lesions arise from moles that 

'e been stimulated by the patient or by a physician 
nm, eradication of all suspicious looking lesions and mahg 

melanomas should be earned out 
Irradiation is usually ineffectual 
^ Radical surgery is preferable to cauterization 

spending upon the history and histologic examination of the 
regional lymph node dissection should be performed 
of tk surgeon performing the operation should haye a knowledge 
g ® procedures of plastic surgery 

that ? excision of malignant melanomas it should be emphasized 
that of the procedure is the first aim of the surgeon 

and removal of the lesion endangers the life of the patient 

_ appearance and function of the part are of secondary 

Portance One cannot afford to compromise with this disease 

BIBLIOGRAPHY 

’ An^r^ Assoc franj p 1 etude du cancer 1^ 221- 49 19’5 

cws G C Diseases of the Skin 2nd ed Philadelphia A\ B Saunders 
^ 1938 pp 666-724 (Fips 791 92) 



DEPRESSED FRACTURE OF THE ORBITAL RIM 

With the Report of a Case Treated by Reduction through CaWwellLut 
Approach with Maintenance of Position of Fragment by a Water 
Inflated Balloon 

Lt Colonel M R Johnson 

Me iclCorts Afc\u or the Um e Statts 

Fractures Avhich imohe the ntn of the orbit ha\c been refensd 
to m the literature as Iractures ol the malar zvgomatic compound 
malar bone fractures fractures into the antrum and b\ various othtt 
terms Any blow which is strong enough to displace the malar bone 
'er> often results in a multiple tvpe of fracture in which the eniiK 
malar bone is displaced or sublutatcd as its supports gne us) The 
malar bone itself is a reiamel> solid structure The suture lines which 
unite It to the frontal process of the maxalla medially to the zygomatic 
process of the temporal bone postenorly to the frontal bone supeiiorh 
and to the bodv of the maxilh infcriorlv are more readily separated 
or fractured than the banc itself The malar bone maVes up a sizeable 
portion of the floor of the orbit and the inferior and lateral orbital 
margins A depressed fracture of the orbital nm as m the case report 
to follow mamh involves this bone 

There art numerous methods wluth have been described rcpeaiedh 
m the literature for reducing malar bone fractures all of which imohe 
The principle ot elcv atmg the fragment into position by manipulatioti 
The classical means ot accomplishing this manipulation have been 
largely by the use of a large tenaculum a hooL or pressure with a 
blunt clev ator mtra oralK or b\ using the C illics temporal apprcnch 
with a blunt elevator or b> amchment nf a screw to the bone throu h 
a small shin incision 

An X ray picture of a fracture into the antrum usuallv shows 
cloudiness which is ordmvnlv the result of hemorrhage into thiscaiitv 
and should not be construed to mean infection Infecti in occasionaih 
results however in cases m which the natural ostium is blocked an! 
drainage of the sinus cannot be accomplished in tlie usual manner or 
m which the fracture occurs m a patient having subacute suppuramf 
maxillary sinusitis . 

Under ordinary circumstances bv the end of a two to three 
period of watchful waiting the clot which formed m the 
antrum will have been hemobzed and removed by the action of t ^ 
ciliated epithelium lining the normal antrum through the 
ostium the regular avenue ot drainage The treatment that mienr^^ 
the least with normal functions is the best for a case of hemo 
The use of some drug for nasal shnnLage such as 1 per cent ephf « 
m 
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or 0 25 per cent neosynephrm jn normal silinc should be the extent 
of therapy Surgical intervention including 'intrum hvage is reserved 
for complications only 

When dealing with the ordinary malir bone fracture one can re 
duce It so that the bon} fragments will staj m place mainly because 
there is no large muscle attached to it which w ould pull the bone out 
of alignment If however xhehone covmunuted an entirelv different 
problem presents itself If the fragments are completclv separated from 
the surrounding supporting structures even complete reduction mav 
not insure retention of these fragments in their proper position 
From the standpoint of the ophthalmologist great emphasis should 
he put on the perfect alignment of the floors of the orbits not onl> 
for cosmetic reasons but also for the purpose of preventing vertical 
muscle imbalances It is much simpler to prevent hvperpliorias at the 
tune of the reduction of the fracture than it is to repair such a 
deformitv at a later date bv using cartilage implants 
A comminuted fracture of the rim of the orbit may have a fairly 
btge fragment depressed into the antrum Some means of holding this 
fragment in place is neccssarv until fibrous union has occurred The 
three most common methods used in such instances arc (I) the use 
of a dental drill in an open reduction with actual wiring of the frag 
•Rents into place (2) the use of a screw attached to a head cap b} 
some means of traction and (3) the use of the Cnid'uell Luc approach 
to the antrum followed b} packing of the antrum with either pe 
trolcum jell} or iodoform gauze In the last method the packing is 
P^3ce until a fibrous union between the edges of the fragment 
and the surrounding tissues is strong enough to hold it m place The 
packing ma} be removed m one of two wa}S-eithcr through the 
oriffinal incision in the canine fossa or through the window in the 
•nfenor meatus made at the original operation the mouth incision 
Jcing closed This latter method of removal appeals to the writer as 
e more desirable procedure B} the time the packing can safely be 
healey*^ original incision in the buccal mucosa has completeh 

report being presented the Caldwell Luc approach was 
toh procedure was modified bv a simpler method of packing 

n d the fragment of the orbital nm m position 

CASE REPORT 
F r 

soldier aged thirty four years was admitted to the Station Hos 
* 3t ’ 30 A M October 10 1943 He had been hit on the face during a light 
^5is noncommissioned officers Examination shotted marked ecchymi 

edema of eyelids of both eyes a laceration of the right upper eyelid a 
•be Icfr rbe left superior maxilla a hump deformity of the nose to 

•be nm marked depression of the left nasal bone and point tenderness oter 
0 the orbit in the region of the zygomaac suture 
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The lacerat on of the r ght upper eyelid was tured nde 1 per c nt 
procaine hltrat on anesthesia and the pat enr bccaus f the se enty of th 
head i j > adm tt d t the rd and tre t d a ne hav gap s ble bra n 
con on \\h I dt n mp osed nd ne olgcalexm ati sho oJ 
o demonstrable csidencc of concussion x rays \ ere take Thes sho d 
fracture througl the p ster or p rt n of the ygmatcarch\ th erylttled 
pi c m t f th f agm nt f ni th ough the b c I marg n f the 1 ft 



Fig 106— \ ay t 1 Oct ber 12 1943 sho mg fr gment depres ed into antrum 


m 11 m the reg n of th f b tal ca I th c mm n t o a d d sp 
ent of t! f gm nt and the n 1 boic omm uted ith marked d pre o 

f th I ft (Fig 106) Th left tnim pre tclu f rm opac ty pr b bh denot 

I g hemo t um 

Fue days later uith 10 per cent cocaine applied topicalh 
nasally and per cent procaine infiltration anesthesia externally alon 
the base of the nasal bones the depressed left nasal bone was 
and the hump deformity reduced with ease Postoperativ e x ray stu y 
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showed the nasal bones to be replaced m their normal posiuons with 
no appreciable change m the fragment at the infra orbital margin The 
nasal splint was still in position 

Bv October 20 1943 as the edema subsided and the ecch> mosis was 
absorbed the depressed fracture of the orbital rim became more ap 
parent The patient complained of some blurring of vision in the dis 
tance A visual check showed 20/20 bilateral vision but the muscle 
balance showed 5 diopters of right hjpcrphoria m the distance 

On October 29 1943 under block anesthesia for the ma\illarv di 
iision of the fifth cranial nerve using 2 per cent procaine and spheno 
palatine block anesthesia mtranasallv with cocaine an incision was 
made m the region of the left canine fossa for the usual Caldw cll Luc 
approach to the antrum When the periosteum was elevated the bone 
below the infra orbital foramen was found to be fragmented and de 
pressed into the sinus These pieces were removed and the antrum 
membrane opened Foul smelling pus and necrotic masses of old 
clotted blood were removed a culture was tal en from the pus inside 
toe sinus and the entire mass of necrotic membrane which lined the 



Iig 107 -The balloon and catheter used inside the antrum to elesate the dc 
pressed fragment of the orbital rim 

Ich antrum was removed The mtranasal antrum window approvi 
^ made m the inferior meatus At this time 

tne block of tissue which contained the loose bone fragment needed 
to complete the rim of the orbit could easily be elevated into its nor 
position but would drop down as soon as the instrument used 
or ele\ ating it u as remov ed Since there w as no supporting structure 
pon v\hich the fragment could be impacted some other means for 
Holding It in place had to be devised To offset the infection alread> 
P csent approximately 2 gm of powdered sulfanilamide was placed 
the antrum 

point on the treatment was varied slightly from the usual 
A, small balloon made from the finger of a rubber glove to 
ich a portion of a No 14 rubber catheter was attached (Fig 107) 
« introduced into the antrum through the opening in the canine 
^ small curved forceps was introduced through the left nostril 
antrum window the catheter grasped and brought outward and 
^ to protrude from the left nostril TTic incision m the buccal mucosa 
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of the canine fossa \\as closed with interrupted black silk sutures 
Approximately 10 cc of water was put into the balloon through the 
catheter the end of which was doubled on itself and tied with heavy 
black silk to prev ent leakage At this time the fragment of bone at 
the nm of the orbit appeared to be in perfect alignment The patient 
was sent for recheck X rax s (Fig 108) and then returned to his ward 




On the da) following the operation \ ra) stud\ rexeafedxen h * 
change in the position of the loose fragment from its orii^inal depres 
Sion One half hour after the patient had receiv ed gnnn 
phinc b> hypodermic an additional 10 cc of stenle water was in 
duced into the balloon through the catheter During this proce a 
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the depressed portion of the orbital nm could be seen to rise and on 
palpation seemed to be in good position The catheter was again bent 
double and tied with hcav\ silk suture Recheck \ ra%s showed the 
fracture fragment to be e!e\ated into satisfactorv alignment (Fiff 109) 
OniSo\ember 3 1943 following the introduction of the additional 
t^ater into the balloon the patient complained of pain which necessi 



lation The face w as less edematous and 
of the patient was much improxed At this time the 
An femoted from the incision in the buccal mucosa 

three w eeks after the introduction of the balloon into 
Wmnl patient w as able to be up and about m the w ard and 

discomfort The catheter was clamped off and 
suture remo\ed The water was then allowed to run out grad 
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u&Wy until the balloon was deflated The entire balloon and cath«er 
combination was easily removed from the nose through the intranasil 
window The nose showed \ cry little reaction \ ra> study at this ums 
show ed satisfactory alignment of the fragments along the infra orbital 
margin with no evidence of bonv healing and the left antrum alniosr 
tompletely cleared of the opacity noted on pre\ious plates (Fi IID) 
By November 1943 the patient had no complaints His faml 
contour was equal bilaterally vision was 20/20 bilaterally with mus 



t g 110 X ra> taken No mbet 19 1945 after removal ot batfoon s^c s 
fact y sligrancnc of cbital narg n 


cle balance show me orthophoria for distance and 6 diopters 
ophona with 1 diopter of right hyperphoria measured at 16 es 
Examination of the nose showed idequatc air space m both nos^i ria 
purulent discharge and the left antrum window stiU patent The pa 


tient was discharged from the hospital . n 

A rechech in the Ey c Ear Nose and Throat Climc on Decem 
1943 indicated a satisfactory result the patient having no comp 
and the infra orbital nms of both orbits apparently on the same e 
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Laborstory reports October 11 1945 Unnal>’5is normal red blood cells 
4116,000 hemoglobin 85 per cent white blood cells 8636 Differential pol> 
morphonuclear cells 72 per cent eosinophils 5 per cent monoc> tes, 8 per cent 
bmphocjtes 1/ per cent Scdimentanon rate 19 mm m one hour Kahn test, 
neeaoTe 

NoTcmber 3 1943 Culture from left antrum shows bacillus of coli aerogencs 
gcoDp and an encapsulated diplococcus resembling pneumococcus was isolated 
Pneumococcus like organism did not tj*pc 
November 9 1943 Sulfathiazole level 3 mg per 100 cc Unnalj-sis normal 

Comment— A case vthich imoUed a fragment of the bon\ orbital 
margin depressed into the antrum is reported A water inflated balloon 
mside the antrum was used to hold the fragment m position A satis 
cosmetic and functional result was obtained 
The idea for the particular treatment used m this case grew out of 
a statement made b\ Dr Marvin F Jones in a course given bv him at 
3 meeting of the Academv of Ophthalmologv and Otolarv ngologv 
m which he suggested the use of an inflated balloon as a means of 
preventing or controlling postoperative hemorrhage m sinus surgerv 
onsidermg the simplicit> of application this treamient should find 
er tvpes of cases m which it could be used to good advantage 



VERTICAL SHORTENING DEFORMITIES OF THE EYELIDS 
PLASTIC AND RECONSTRUCTIVE SURGICAL COR 
RECTION 

D\mel B Kirb\ MD FACS 

K THESE da> s of \\ arfare the importance of injuries to the e\ es and 
e>eJids can scarccl> be overemphasized In 194^ with A E. TomhI 
published an article on Injuries of the Eves and Evelids ' but space 
did not permit of sufficient detail on the plastic and reconstrucuic 
surgical correction of the e> elid defects More attention will be given 
now to some of the important traumatic and cicatricial conditions of 
the e^ elids requiring repair— w hich ma> be grouped under the headin 
\ crtical Shortening Deformities of the Ej clids I have had the pnvi 
lege of training under the great ophthalmic plastic surgeon John \l 
Wheeler ® who had so much experience during and after the first 
World W ar and w ill frequcntlv refer to the classic and ongmal tech 
nics which m\ preceptor developed 


PRELIMINARY CONSIDERATIONS 


The Subject — \ crtical shortening of the e\ clids implies a defect, a 
loss of tissue which results m deformitv either inversion (entropion) 
eversion (ectropion) ptosis cpicanthus adhesion of Iid tissues pren 
ousl) mobile to fixed tissues such as periosteum or to less mobile 
tissues such as the brow or the upper cheek (ankvloblepharon) ab- 
sence of tissue (coloboma) shallow or absent conjunctival cul desac 
exposure of the e>e (lacophthalmos) adhesion of hd to globe (svm 
blepharon) et cetera The cause mav be congenital maldcv clopment 
or trauma cither bv laceration or contusion w ith or w ithout necrosis 
debridement inflammation or slouching of tissues Colobomata of the 
evelids maj also be produced bj surgical excision of neoplasms or 
cicatricial tissue 

Surg cal Anatomy— An accurate knowledge of the surgical anatomv 
of the ev elids is important The thickness of the lids their length ver 
tical measurements attachments to the canthi the action of the orbic 
ulares particularlv in relation to the lacrimal sac the Icvatores paipe 
branim the smooth muscles of the ej elids the attachments J"' 
fasciae of the superior and inferior rectus muscles the tarso orbi _ 
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fasciae the special nature of the skin \Mthin the area of the orbital 
margins the relations of the e\ clids to the c\ eball in motion as in 
the acts of winking opening and closing the e\es looking upwards 
and downwards the \ertical width of the palpebral fissures with the 
e\es leiel e\es up and eves down and the horizontal measurement 
both bv straight line along the canthi and b> curved line along the 
lid margins all are details a thorough knowledge of which will help 
the ophthalmic plastic surgeon He should tram himself to make ac 
curate observations and drawings and not rel> on photographs which 
often are quite deceptive except when taken m stereoscopic relief 
Physiology— The functions of the cvelids must not be lost sight of 
m plastic or reconstructive surgerv These functions and not the cos 
meric effect are the most important end results A harmonious blend 
mg of both IS most desirable The maxim Never add a deformity in 


correcting a deformitv has a verv definite application m repairing 
cvelid defects 

The importance of the ev elids as the mobile curtains for closure of 
the eves and as the smooth surface of the palpebral conjunctiva over 
the bulbar conjunctiva and cornea and their importance m the carrv 
m® of moisture from the lacrimal glands and the oilv protective film 
from the e\ elid margin glands are appreciated best by the ophthalmic 
who has had special training in eve and plastic surgerv He 
should be the one selected to do such surgerv of the ey elids for it is 
he who has special knowledge of the phvsiologv of the eves them 
selves although in emergency situations effective procedures mav be 
earned out by anv capable surgeon 
Pfinciples of First Aid in Iniunes of the Eyelids —The protection of the 
cornea and of the conjunctiva the avoidance of infection the avoid 
ance of debridement except where necrosis and sloughing is evident 
and imminent even though the evelid tissues are severelv contused 
sumnng m correct position where possible the complete examination 
and treatment of the cv eball itself the appraisal of anv injurv to the 
C}c m terms of sv mpathetic ophthalmia the care of the general s\ stem 
prophv lactic agents against infection all have their place 
eyelid injuries in civilian and military life 
nesfhesia —If not contraindicated plastic procedures are more easilv 
per ormed under general than under local anesthesia because of the 
j ^^^^nrv and difficult infiltration of injured or diseased tissues Where 
anesthesia is used the principles of infiltration and of block of 
srn ®*’fjital and infra orbital nerve should be used Adrenalin in 
^ quantities mav be added to the novocain used for infiltration 


principles in plastic and RECONSTROCTiVE SURSERY OP THE EYELIDS 
IS not protected operate earlv for the conservation 
tio the mtegritv of the ev eball and for the presena 

vision If the eyeball is safe operation may be delayed until 
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complete resolution of fibroblastic tissue has been accomplished Fresh 
scar tissue is fragile and nonplastic and operative trauma at this stige 
produces further fibroblastic tissue The maxim Net er add a deform 
itv m correcting a dctorniity may well be repeated In all plastic 
and reconsrruenve sui^ery of rhe ejehds the integrity and formation 
of the e\ eball should have first comidcraiion 

Plan of the Operabon —Logical and practical plans for the plastic 
reconstruction should be made Bizarre or fantastic operations have no 
place in plastic surger> of the eyelids Think first of the safety and 
function of the e\e when planning plastic or reconstructive operation 
on the eyelids 

The Local Exarninaben and General Survey of ihe Pafient— The general 
condition and the relation of the ocular and orbital injurv or condition 
has much to di ssith the plan for the reconstructive surgery of the 
ej ehds \\ hen the general condition is precarious and the pro nosis 
for recoverv is doubtful then the evclid treatment except forth 
tonsersation of the eye itself is subsert lent to that to the general con 
dition 

If the eyeball itself has been injured and there is any dan « of 
sympathetic ophihalmn the injured c\c had better be removed before 
attempting anv plastic or reconstnictix c procedure on the e) clids 
It the lacrimal sac ts infected as ir often is m deep imuries sw*h 
fractures mvoUing the nasal or nrbual bones the infection of the n 
must be cleared before the plastic procedure is begun 
The Hendlmg of fhe Tissues of fhe Eyel ds ~It must be reahied that 
there is onl> a limited amount of tissue m the e>ehds and pameubdy 
m the hd margins Every millimeter :» essential The tissues pamw 
larlv of an\ graft xshethec with pcditlt or free should not be triuiua 
tizcd Instruments should not be used on the tissues needlessly The bed 
prepared lor the graft should not hive exposed ligatures Oozm blood 
vessels should not be tied off The bleeding from these can be con 
trolled bj a firm pressure dressing Spurting arteries may be clanpfd 
until closure of the vessels is effected after which the clamp i care 
fully removed The application of hot water spongts is not advuiolc 
because they lower the xitalitj of the tissues Particularly the ft« 
graft of skin should not be subjected to heat It « ill sun ive better i 
kept moist w ith salme at room or bodv temperature than if place m 
solution of higher than body temperature „ 

Sharp small cutting preferably atrauniatic needles with fine s 
thread lightly lubricated with petrolatum or a mtxture of ^ 
petrolatum and 1 part white wax arc best for easy sutunne to t 
surrounding skin . 

Suturing must be arranged so that the tissues arc not put «n 
tension X ray therapy may be used where there is tendency to Ke 


or productive scar tissue reaction 

Tissues from the e\ e and orbital region 


should be used wherff" 
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possible m reconstruction of e> ehds Conjunctiv al free or sliding grafts 
are preferable to buccal membrane grafts for lining the inner surface 
of the eyelids Skin lining of the lids to replace conjunctn a is unde 
sirable because of the nature of the tissue 
SUn of the orbital and temple areas is particular and individual in 
character thickness absence of hair and glands U at all possible free 
transplant of such full thickness skm trom normal areas to the defi 
cient area offers the best match in color and tevture Next best is the 
skin from behind the car in the cephalo auricular angle (Fig 111) 
and lastl) the tissue paper thm epidermal graft from the thii,h A slid 
ing pedicle graft from the temple area is cvccllcnt for certain coIo 
oomata Full thickness pinch pedicle tubular nv isted or sliding grafts 



angle 

antTi ^ cheek arm neci or other regions are unsatisfactory 

text because of their cveessue thicl ness color contour 

y conformation and plastic character They add unneces 
defomuties * 

Nerv ^ of the bed or underlying tissue for the graft is 

Cared Subcutaneous sliding grafts of tissue may if indi 

roimrf into position uithout tension from the areas sur 

ihe defect of the lower hd the inner half of 

'ouerTd^ may be placed as the basis for reconstruction of the 

around the eyelids may be deficient as a result of 
P ^njunes or necrosis in the orbit or orbital margins In such cases 
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hllmg of holes with fascia lata or a transplant of cartilage fat or other 
material may be in order before the eyelid can be properly recon 
structed 

Adhesion of the Iid to the globe or the extrinsic ocular muscles offers 
especially difficult problems To free the globe and muscles from the 
hd tissues the interposition of a graft of Tenon s capsule accordme 
to Berens ' technic to pros ide a proper medium of separation so that 
the muscle may function is necessary 

Closure of the Lids —The lids must he closed accurately as the basis 
for a proper dressing after a plastic or rcconstructiv e operation on the 
eselids (\) to immobilize the parts (2) to protect the eye (3) to 
prevent hemorrhage and transudanort and (4) to keep the tissues and 
graft m apposition and thus promote healing These purposes may not 
be accomplished simply by closing the eyelids Temporary sutunng 



T g 112 -Techn c of »nr rmarg nal 1 d adl s ons 


between the Iid margins making sure the lashes are m proper posiuon 
or in cases involving large arens of the lids mtermarginal lid adhesions 
should be used 

The Technic of the (ntermergmal Ud Adhesion* (Pigs li 
lid margins are placed in apposition after dissection of the hds has 
made them free from tension Suitable places tor adhesions are chosen 
along the lid margins it is not practical simplv to scarify the tnargn 
The full thickness of the marginal transitional skin must be carefu 
remov ed in small opposing rectangles ■* by 3 to 4 mm on the 
and lower lids Then the lid may be split in the area of the gray hne 
to a depth of 1 mm A double armed No 000 or No 0000 silk sutw* 
which has been passed through a small ’’ b\ 5 or 6 mm rectangua 
rubber plate is passed through tiie skin of the lower lid 2 to ? m 
below the lashes and out through the center of the rectangle o 
denuded area of lid margin up through the denuded area of the upp 
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lid and out through the skin 2 to 3 mm above the lashes Two such 
intermargmal areas are joined one on either side of the center which 
IS left open as a peepsight for later use The w idth of the adhesions 
nia\ be varied according to the load thev are to carrv The sutures 
should be tied accuratclv and not too hrmh so that necrosis cutting 
through of sutures and loss of adhesion mav not ensue 
The sutures ma) be cur at the end of four dav s and not be remov ed 
until the next dav when thc} will hive worked loose the patient is 
instracted not to open the e\ cs and thus not endanger pulling the 
tend^ union apart during these first two dressings 

ubsequentlj after ten or twelve davs the patient maj attempt to 
open the eves and to peck through the central slit Gradually over a 
period of several months stretching occurs through use (Fig 114) 



Technic of imenmrginal lid adhesions Incisions for dissection and for 
free dermic graft from the upper eyelid 


facto evclids bv these intermargmal adhesions is a great 
fnrT>,^ shaping the newlv reconstructed eyelids to the convexity and 
the eyeball 

s^nther A fter care— Gutta percha or a satisfactory 
■rritat ^tibstitute should be greased with petrolatum or other non 
cred jj^^j^^^^tial and placed next to the skin surface The area cov 
tolled P^tcha should be only slightU larger than the area in 

^hsorbed^K ^ operation so that serum or blood oozing out may be 
2nd to h Snuze fluffs which are used to cover the gutta percha 

®te\\a ^ fihmg for the cavitv of the orbit Adhesive strips 

ohcek t under tension diagonallv across from brow to 

toller accurately the pressure over the orbit Then a 

andage with protection pad for the ear is used to build up a 
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moderately firm dressing The pressure should not be excessive par 
ticularly m the circular passes of the roller bandage but should be 
sufficient so that the dressing has a distinctly firm feeling will stav 
m position without shifting and will maintain the desired apposition 
of tissues until healing has taken place within four or fite da\s 

The mtcrmarginal sutures and stay sutures may then be removed 
carefully All sutures may be removed within seven days since their 
usefulness passes w ithm that period Subsequent redressings until ten 
or tw elv e day s after operation should be firm but not of the pressure 
t> pe 

The gutta percha or substitute and the vaseline beneath the dressing 
ma\ well be continued for this period Subsequently for a varvin^ 




period of time the graft and the area operated upon may be anointed 
with a suitable grease and massaged until plasticity has been fully de 
veloped The final effect of the operation is not evident for seve 
months Subsequent operations mav well be deferred until full reso u 
non of the changes in the tissues produced by the previous operation 
has been accomplished Intermaigina! lid adhesions should be left in 
place long enough to develop plasticity w hich occurs on movements o 
the eyes and until it is found that the lids follow the contour o t « 
globe on all positions They may then be severed and the lids ' 
Exfirpafion of the Lacnma! Sac in Traumat c Dacryocystitis —To qu® 
from Wheeler * In many cases removal of the tear sac is the 
important step preliminary to plastic work for the repair of da 
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parts in its Mcinitj It is unsafe for the surgeon to go ahead a\ith 
plastic uork until the purulent discharge from the sac is stopped 
and the only sure way to stop the secretion of the pus is thoroughly 
to enucleate the sac and sometimes a part or all of the nasal duct In 
some cases Mith displaced or absent bom landmarks this is as diffi 
cult of accomplishment as it is important [The reconstruction opera 
non of dacr> oc) storhlnostom^ is not feasible m such cases Author ] 
The normal bony depression for the lacrimal sac is decidedl> 
groovelike in shape and the proper anatomical term for this depression 
IS lacrimal groove This groove is formed in the superior maxillary and 
lacrimal bones Anteriorlv tlie lacrimal groove is limited b) the an 
tenor crest, a definite marking on the nasal process of the superior 
maxilla low and rounded in its upper parr and increasingly elevated 
and sharp m its low er part w here the groov e is deepest Postcnorly 
|he groove is limited by the posterior lacrimal crest of the lacrimal 
one which also is increasinglv prominent from above downward 
In operating for enucleation of the tear sac ordinarily there is one 
andmark of pre eminent importance namelv the anterior crest of the 
acrimal groove Compared with this all others arc insignificant for 
It the surgeon can dissect accurately to the marking he surely can 
ocate the sac and if he has reasonable knowledge of the anatomy 
oncerned and the necessarv technique be surely can remove it in 
toio However when the anterior crest is displaced distorted or 
partially or entireU lost as is likely in cases of traumatic dacryocys 
Wis difficulty may be in store for him 
The pnnciple of locating some landmarks m traumatic cases and 
tnen following the lacrimal sac tissue its fistulas and expansions should 
e used so that all of the diseased tissue may be removed and the sup 
purame process controlled before plastic surgerv is begun I have 
ound this necessary in a bov run down b\ a truck and in se\ eral other 
patients who had been in automobile accidents Those who are doing 
1 itary surgery w ill find it w orthvvhilc to read Wheeler s experiences 
3s given m his case reports ^ 

0 further quote from Wheeler Reference to these cases of trau 
^ atic dacryocy stitits which resulted from wounds m the lacrimal sac 
^Sion, Will serve to giv e -n idea of the sort of condition w ith w hich 
ophthalmic surgeons may have to deal They will also serve as an 
argument for thorough training m extirpation of the sac by the direct 
|oute In such cases as these though removal of the lacrimal sac re 
the patient from the discomfort and embarrassment occasioned 
> the purulent discharge gets nd of a focus of infection which may 
3ve an ill effect on the patient s health and remov es a genuine source 
inr f ey e as some of these cases of cicatricial conditions 

tbe closure of the eyelids and lagophthalmus may allow 
cd^R 1 ®Pi^hehum of the cornea The two factors of loss of corneal 
P'thclium and the presence of pus from a diseased sac offer ample 
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moderately firm dressing The pressure should not be excessive pat 
ticularly m the circular passes of the roller bandage but should be 
sufficient so that the dressing has a distmaly firm feeling wjll stay 
m position xvjthout shifting and will maintain the desired apposnion 
of tissues until healing has taken place within four or fi\e days 

The intermargmal sutures and stay sutures may then be removed 
carefully All sutures may be removed within seven days since their 
usefulness passes w ithm that period Subsequent redressings until ten 
or tw eh e dav s after operation should be firm but not of the pressure 
type 

The gutta percha or substitute and the vaseline beneath the dressing 
mav well be continued for this period Subsequently for a varying 




T\ o adhes ons left upper 1 d 


period of time the graft and the area operated upon mav be 
with a suitable greise and massaged until plasticity has been fu b ^ 
veloped The final effect of the opcntion is not evident for sevt 
months Subsequent operations may well be deferred until fuli 
tion of the changes in the tissues produced by the 
has been accomplished Intermargmal lid adhesions should be e 
place long enough to dev clop plasticity xv hich occurs on mov emro 
the eyes and until it is found that the lids follow the 
globe on all positions They may then be sev ered and the lids 
Exhrpafion of fhe Lacrimal Sac in Traumabc Dacryocysld'S — ° ^ 
from Wheeler * In many cases removal of the tear sac is . 
important step preliminary to plastic w orL for the repair o 
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seeo in manN cases of ^\ar tnunia ns well is ni injuries of ti\il life 
and the fact that failure to ect proper healmu w ith :roo(.l results is the 
rule and not the c\c ption is well known 



Fur lltf — Gcatricial cpicamhws 


hd injur\ it is n difiiLuk nntter to net the npe\ of the 

nap to adhere accurateU m position after first aid or subsequent 
I ^^I’riction UsualK it heals m too low a position and fails to he 
^ in contact with the globe Tor good correction in prunarv re 
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construction the apex of the Ld flap should be set fully up and back 
and m so that the lid will follow the convexity of the e> e 

In a secondary repair all of the cicatricial tissue must be removed 
The incisions should be made long enough to insure sufficient ad 
\ancement of the flap so that the end will fall into position without 
an> tension whatever after the sutures have been introduced The 
external canthus is split outwards and the line of the laceration in the 
lower lid is extended then the pedicle flap so formed is undermined 
to Its full extent The conjunctiva is undermined and moved with the 
low er lid flap To preserve the circulation of the flap this should widen 
and thicken toward the base 



SuTURi>G— Suturing should be started at the base of the movable 
flap and placed in such a wav that the interspaces arc greater m the 
stationary skin than m the movable lid flap thus advancing Asp 
and relaxing it w ith each suture This difference m spacing should be 
greatest near the base of the flap and should dimmish toward the ape^ 
In other words traction should be greatest at the base and shou 
dimmish toward the apex of the lid flap and at the end of the flap 
there should be none at all , , , . a k-rl 

Anchorage anchorage of the angle of the lid nap o 
wards upward and inward m a position of slight overcorrection 
important This can be accomplished b> carr> mg the skin sum 
through more deeply in the tissues on the nasal side than m 
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flap and by anchoring the ape’’: back to the periosteum nasal to the 
internal canthal ligament thus carrj ing the lid flap as high as possible 
The Correchon of Cicafncial Ecfropion of the Eyelids —The following 
description is Wheelers® with interpolations b> the author Oca 
tricial ectropion or e\ ersion of the ej clids (Figs 117 11 8 ) is recognized 
as a difficult condition to handle satisfactonU To get rid of the scar tis 
sue responsible for the deformitj to cause the ej elid to he accuratel) 
against the eyeball at the proper le\el to get the effect of proper out 
line of the lid margins to enable the patient completely and easily 
to close the lids without adding any appreciable deformity in the 
process-this is not easy Because of the exposure of the eye and of 
t e glaring deformity caused by the ectropion the correction of this 
condition is decidedly important Through the contraction of the scar 
tissue and the overflow of tears the tendency is for the deformity to 
inwease if it is not rectified by operation 

estoration of the lid to its proper position securing it in position 
an preparation of the bed into which the graft is to be laid arc im 



Fig 118— Cicatricial ectropion with keratitis e lagophthalmo 

Ordinarily a skin incision is made 3 or 4 mm from the lid 
tortefl” ^PPi’OMmately parallel with it following it even though dis 
cutan nbout the same length as the palpebral fissure The sub 

As a tissue should be carefully and thoroughly dissected out 

^ there is more cicatricial tissue than there appears to be and 
should'h'^^ l painstaking in getting this all out of the lid Care 
tuus 1 ^ taken not to injure cilia follicles tarsus or conjunctiva and 
sectm must not be sacrificed unnecessarily After this dis 

mitr ^ completed the lid should be relaxed sufficiently so that it 
"lay^easily go back into position 

techn^^ ^ntermargmal lid adhesions are fashioned according to the 
cr 1 ff described If the eyeball remains the upper and 
protect sewed together and made to adhere to each other This 
qujj.g ^ ®>c and exposes the entire denuded area which will re 

tbe graft If the eyeball has been enucleated then 

arc m .1 ^ sutured to the fundus of the socket so that the margins 
‘^thelevelofthecanthi 
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Taking the True Skin Graft from the Upper E\elio-To quote 
from Wheeler This is \crj simple as compared with the dissection 
of a dermic flap from the arm thigh or elsew here Almost no allow 
ance need be made for contraction In fact a graft exactly the dimen 
sions of the raw surface to be entered will answer This graft can be 
taken from either upper hd or if need be (if each upper lid will afford 
si in) two grafts may be tal en to cover the raw surface I have never 
found It necessary to tal e more than one for a single exposure of raw 
surface From the upper Iid of a voting adulr a piece of skin measur 
mg from "’0 to ’5 mm wide and 50 iiim long can be taken From an 
elderl} person greater width can usually be obtained without danger 
of lagophthalmos In removing the graft I do not use a grasping for 
ceps of anj kind for fear of bruising the graft Outlining incisions 
are made through the dermis of the upper lid A fusiform or semilunar 
shaped graft will almost always be needed and a graft of this design 
IS conienient to ra) e A citiract knife is slid under the sbn from the 
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low er incision to the upper TTie I nife is carried by careful slidm 
motions nearly to one end of the graft Then it is turned about and 
carried to the other end freeing it The piece of skin is picked up with 
the fingers not w ith the forceps and set free 

If the graft is placed epithelial surface downward on a pad vi« 
with warm (bodv temperature) normal salt solution anv fragments 
of subcutaneous tissue maj lie quickly snipped off w ith the scissoR 
such as the curved Stevens Ophthalmic model 

Cicafricial Ectropion of the Upper Eyelid —If onlj one upper hd n 
deformed (Fig 119) a piece of skin from the fellow hd makes an 
ideal graft Obviously skm should never be taken from a lower li 
to use on an upper one because this w ill cause an ectropion of tw 
lower ltd The technic of the operation is the same for the upper i 
as for the lower 

The stretched denuded area to receive the graft should be mea 
ured or a pattern of the area can be cut if the operator wishes 
subcutaneous tissue should be cut away with fiat scissors whUe 
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graft lies on a pid of gauze wet with warm salt solution After pre 
paring the graft it is sewn in place with interrupted sutures These 
should be earned through just at the mirgins of graft and surround 
mg skm 

Before sewing up the wound occasioned bv removal of the graft 
there should be free undermining of the skin and sutures should be 
put in so that the margins of the si m flaps w ill be under complete 
i^iavation with marginal sutures used to insure accurate apposition 
There is no danger of lagophthalmos if the operation is done properlv 
S vere Ectropion with no Suitable and Available Free Dermic Graft 
Material —To quote from Wheeler ^ It is onlv for extreme ectropion 
trom burns that I should use the epidermic graft The severe t>pe of 
ectropion usuilh involves all four e>clids and is associated with large 
areas of facial burn and possiblv partial or complete loss of cilia and 
outer canthus may be pulled well down out of position 
3n there may be cicatricial cpicanthal folds In such a case it may not 
e easible to implant true skin grafts and it is convenient to resort 
? ®P*derniis Fortunatclv in these bad bum cases epidermis matches 
tissue of the face about as well as true skm from i distant 
ilennis^^ possible to cover as large areas as necessary with epi 

Pt^P'^tatory dissection of the c\ chds there is a large e\ 
evehd reception of the epidermic graft The upper and lower 

Ti,. ^ necessarv are repau*ed at the same operation 

incisions should be parallel to the distorted hd margins 
that tissue should be so thoroughiv and painstakingly removed 
►iL. bfi no tendency of the Iid to evert and scarcelv more 

of ^ resistance to traction at the lid margin UsualK m cases 
e\tern-,i the dissection has to be earned well out bev ond the 

and 1 It IS permissible for the denuded areas of the upper 

fissures" communicate at the temporal side of the palpebral 

tion ar ^ mistake for the surgeon to establish a communica 

and i ^ ^ form during the healing process 

'fit^rwd^ ‘^'’^^tricial epicanthus or accentuate the epicanthal fold 

and^Iov VV three firm intermarginal adhesions betw een the upper 
jfjg made by dissecting off the epithelium at correspond 

trt>« c. ®n the upper and lower Iid margins and carrv mu mar 
Trf through the little raw surfaces 
denuded proper preparation of the bed of the 

o^gj. .1 cf the evelids a single large piece of epidermis is placed 

Forthi^^ overlapping the margins of the denuded areas all around 
needed^ Purpose a graft with an area of 9 to 12 square inches nnv be 

He Stille (Norwegian) graft knife to take the graft 

® erred the epidermis from the outer aspect of the thigh The 
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part from which the epidermis is to be taken is shaved and cleansed 
with alcohol and ether The skm and warmed knife may be smeared 
w ith a thin coating of sterile petroleum jelly to reduce the tendency 
of the skm to move with the knife An assistant with a tone! or gauze 
usually made tension on one end of the area while Wheeler used tl'e 
edge of his left hand to hold the thigh skin tiut and flatten out the 
surface w ith the other he carefully sha\ ed off the single large graft 
of epidermis O-V to 3 inches b> 3 to 3^ inches) bcautifulH even and 
tissue paper tiun taking care not to perforate and not to go too deep 



''"it' j 

1 

Tig 120— Entropon 1 ver 1 ds Upper Spast c entrop on Loner C3catr>c al 
sp tic entropion 

With the hand the skm surface can be so controlled that 
depressed or elevated at different points as the need may or 
Padgett dermatome is used with great success for removing smta 
epidermis grafts The area from which the graft has been taken 
cov ered by a petroleum jelly gauze dressing 

The bed for the graft having been prepared the epidermis u 
mediately placed in position without being put into a solution o a 
kind and without manipulation It is adjusted and trimmed so t 
will not overlap too much m any position 

Dressing graft should be covered with rubber tissue 
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the sbghtest smear of sterile petrolatum The firm pressure dressing and 
after treatment is in c\er\ \va> similar to those prcMously described 
Ankyloblepharon —This may be defined as an eversion of the eyelid 
with firm attachment to tissues less mobile than the Iid such as that of 
the cheek or the brow or to fixed tissues such as the periosteum of 
the orbital margins The dissection and freeing of the lids is most 
important Incisions follow the lid margins no matter how deformed 
they mav be Normal tissues are preserved Cicatricial tissues arc re 
moved completely The lids are restored to their true position Inter 
marginal lid adhesions are made as previously described Then the 
areas requiring skin grafting for covering arc evident Suitable grafts 
are selected and placed m position The other care is similar to that 
previously described 

Enfropton — C/Crtrnc/j/ ew/roprow (Figs 120 121) requires somewhat 
similar treatment except that the vertical contraction and defect to 



Fig 121 —Vertical shortening with entropion 

he remedied are on the inner surface of the Iid rather than on the outer 
Jcatricial tissue must be removed carefully then a suitable sliding or 
cho conjunctiva or buccal membrane is prepared and an 

h position by sutures which pierce the hd and are tied over 

e skin Attention must be paid to deepening the cul de sac and rem 
the defect of the vertical shonenmg of the lid 
ent ^ of the hd margin with dvstnchiasis associated with 

IS tnust be overcome by various maneuvers A successful one 

mir spotting the lid along remnants of its gray line then bring 
cor forward of the outer and suturing it in this over 

witr^vf^ position of approximately 2 mm so that the area of contact 
, ^he globe will be smooth and will thus protect the globe from 
^'’^■tntat.on of the lashes 

weda^ ^^^*^'on of a narrow elongated triangular piece of skm and 
if a f ^“^^sus may help particularly in entropion of the upper hd 
graft of conjunctiva or buccal membrane is inserted m the inner 
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Side but It must be remembered that cicatricial entropion is usually 
accompanied b> a deficsencj of ti^es w ith vertical shortening and 
tint neu tissue must be added for its correction 
Spastic e?2tTOpton of the lower lid (Fig 120) ma> be mduced m 
any irritative condition of the e>es If it is present and not due to 
scar tissue it may be relieved by properly placed Ziegler cautery 
punctures which go through the hd sbm and orbicularis to the tamis 
and induce v ertical contraction It is assumed also that the cause of 
irritation of the c>c is discovered and overcome by treatment 


COLOBOMATA Ok DEFECTS JN THE EYELIDS 
Small Colohofnala— These ma> be due to congenital malformations 
to trauma or to the surgical excision of neoplasms or cicatricial tissue 
(Fig 122) Foraverj small notch the familiar ^ -"i procedure is use 
fill For small colobomara up to J or 4 mm the HaUin" operation 



as described bv Wheeler niav be employed The principle is simpK 
that of joining In overlapping for greater strength and security sd 
jacent portions of the c> chds Ocacncwl tissue is excised through the 
vertical defect in the lid including the margin then the outer or sKm 
half of one flap far approMmstd} 2 to 3 mio and the inner n3 
of the fellow piece to a equivalent length are scarified or cut 
after which the two halves are overlapped and joined by throu 
and through mattress sotsires An> puckering at the apex may « 
overconie bj a suitable e-vcision of a triangle of si in This 
operation should not be used if there is not sufficient relavatwn or ‘ 
tissues to permit proper coaptaaon without tension such as wo 
exist if the colobotna w ere large ^^lAhn. 

Large Colobomafa —Two procedures arc applicable to large co 
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mata (1) the use of a sliding pedicle graft from the temple if cither 
or both upper and lower lids arc involved or (2) the sliding of tiie 
inner half of the upper lid down to form the basis for a sliding graft 
of skin from the area below the eye If neither of these is feasible 
then the problem is very difficult and one can onK resort to a distant 
pedicle graft the end results of which arc not satisfactory 
I Sliding Pedicle Graft from the Temple —This procedure is for 
use in cases of large colobomata of either upper or lower or both 
evelids The following description of the tcchnic is substantialh that 
of W^hceler t 

Operations for correction of large colobomatous defects can be 
closed as important sight saving procedures because of the protection 
afforded to the eye by the reconstructed eyelid 
In congenital colobomata there is a characteristic little flap with a 
fe\\ ciha at the nasal limit of the coloboma In traumatic or surgical 
colobomata the inner end of the hd serves the same purpose This is 
split open to receive the denuded end of a large flap that is to be 
rh close the defect and cover the cornea The margin of 

ne coloboma is denuded of its epithelium all the way around and 
an incision is made in this cut margin to open it up slightly Leading 
cMemal canthus toward the temple an incision is made 
tough the skin Above this incision for the upper lid and below it 
lid another is made high enough to give proper width 
b z'® upper lid and diverging slightly from the first as it goes 
rii< should widen and thicken progressively as ic is 

^°"nrd Its base The incisions go nearly to the car At the 
so triangles of skin arc removed above and below the flap 

^ of the defects so made will result in advancement of 
I 3se of the flap These triangular evcisions are convenient and 
? tly helpful but not important 

and h ^he lid flap be lined completely vv ith epithelium 

ken lining is obtained from the bulbar conjunctiva which is 

Aft the existing lining of the temporal hd stump 

5^*n flap between the long incisions has been dissected up 
sciss^^ anterior end it is possible for the surgeon to slip the 

on the flap and dissect the conjunctiva away from the globe 

of cornea without breaking the continuity 

Uva 'Th ^ ^^‘’l^tictiva with the small area of palpebral conjunc 
for tb ^ complete and uninterrupted conjunctiv a lining is furnished 
the p|^/®^^tructed hd at the expense of the epithelial covering of 
sure most to be emphasized m the entire 

^t>rrection The conjunctiva will gradually stretch and ulti 
At "^ill be no serious shortage of globe covering 

b\ tb ^^P ® denuded tongue 2 or 3 mm wide is made 

and ^^tnoval of epithelium from the edge and from both anterior 
posterior surfaces This is to fit into the cleft that has been made 
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on the nasal edge of the coloboim The tip of the flap should not be 
picked up w ith the forceps after it has been prepared but the advance 
ment of the flap should be worked up from the base with the least 
possible manipulation of the anterior part of the flap The advance 
ment is accomplished by silk sutures which are carried through the 
fixed skin well ahead of points of entry into the movable flap As 
much advancement of the posterior part of the flap as possible should 
be accomplished so the anterior part will not be on the stretch after 
advancement and will fit into its proper place without tension 

A secondary operation works out very w ell This consists of shorten 
ing the palpebral fissure to average length or to match the fissure on 
the opposite side 

The necessary variations may be made to suit the case in which a 
large coloboma is produced by injury or by excision of cicatricial 
tissue or neoplasm These schemes can be modified to suit condrtiotu 
and one can say that the results arc satisfy mg to both surgeon and 
patient I have used this procedure m congenital cases in one imoh 
mg both upper and lower lids as well as in cases of neoplasm and 
trauma 

2 The Reconstructiov of the Lower Eyelid from the Upper 
Eyelid -The second method is that employed by Hughes * for relief 
of coloboma in the lower eyelids It presupposes an intact upper eye 
hd The inner half of the upper Iid is freed and brought down to serve 
as a V ase for a sliding graft of skin freed and brought up from bel<m 
the coloboma to the lower eyelid The technic developed by Hughes 
requires a splitting of the Iid margin along the so called gray line 
then dissecting well back along an easy plane of cleavage just antenor 
to the tarsus then anterior to the levator freeing the inner tissues with 
the conjunctiva so that they'- may be brought down and anchored at 
the lowermost portion of the coloboma This principle may 
used for a part or for the w hole ev did The hne of the upper hd 
margin and of the eyelashes is placed in a midway position on the 
lev el of the canthi Then by undcmuning the skin below the sliaing 
graft of skin and sufficient subcutaneous tissue is brought up from 
below to reach the edge of the anterior margin on the upper eychd 
Appropriate sutures are placed to hold the tissues in position vwtbout 
tension Healing having been accomplished the lids arc opened after 
months have elapsed in which plasticity has developed by cuttin 
across just below the line of the lashes There is naturally a tenden^ 
for the inner parts of both upper and the new low er ey clids to retra 
I have suggested to Hughes recently that undermining and 
with slight o\ ercorrcction of this tendency to retract would be 
ficial as it has been m a recent case of my own _ 

Modification of the Primary Dissection for the Reconstruction-^ 
simplify the dissection and to save the shape and blood supply o 
upper lid margin to avoid dystrichiasis it seems feasible to cv 
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the upper lid on an Erhart clamp to make the incision through the 
tarsus 2 to 3 mm from the upper lid margin and then to carrv the 
dissection back on the eas\ plane of clea\age familiar to so man\ 
surgeons in operating for the relief of ptosis b\ resection of the tarsus 
feiator and smooth muscle of the upper lid The other features of 
the opention are as Hughes has described 
Symblephdron —Destruction of palpebral or bulbar conjunctiM or 
both m3\ result in s^ mblepharon a union of lid and globe (Fig 12?) 
The correction is not al\sa>s satisfactor\ because of the difficult of 
removing all the cicatncial Qssue and of furnishing sufficient conjunc 



Fip 1’3 —Ectropion 'iih s\mblephsron 


ot g mucous membrane graft to cover the denuded area 

bum ^ globe In the first aid treatment of chemical and thermal 
It IS not necessary to do other than put a little ohv e or mineral 
^ Petrolatum into the con)uncti\al sac m case of first decree mjur\ 
these bums caused b\ irritating war chemicals and gases In 

ofs oiK medicaments are to be avoided If the bum is 

IS third degree and the globe is not destro\ed s\Tnblepharon 

unwise to reirularK separate the forming adhe 
com in so man\ articles The condition had better be treated 

attein ^*^*'^*' "3itintT for resolution of the traumatized tissues before 
pting a correction of the s\’mblepharon 
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on the nasal edge of the colobonu The up of the flap should not bt 
picked up with the forceps after it has been prepared but the adunce 
mcnt of the flap should be worked up from the base with the least 
possible manipulation of the anterior part of the flap The advance 
ment is accomplished b> silk sutures which are carried through the 
fixed skin well ahead of points of entry into the movable flap As 
much advancement of the posterior part of the flap as possible should 
be accomplished so the anterior part will not be on the stretch after 
adiancemenc and will fit into its proper place without tension 

Asecondar> operation works out \ cry well This consists of shorten 
ing the palpebral fissure to average length or to match the fissure on 
the opposite side 

The necessary xariations may be made to suit the case in which a 
large coloboma is produced byr injury or by excision of cicaincul 
tissue or neoplasm These schemes can be modified to suit conditions 
and one can say that the results arc satisfy ing to both surgeon and 
patient I have used this procedure m congcmtal cases m one mvolv 
mg both upper and lower lids as well as in cases of neoplasm and 
trauma 

The RECOhSTRucTioN of the Lower Eyeup from the Ufper 
Eielid— T he second method is that employed by Hughes Wor«l«f 
of coloboma in the lower eyelids It presupposes an intact upper eye 
lid The inner half of the upper lid is freed and brought dow-n to seire 
as a vase for a sliding graft of skm freed and brought up from below 
the coloboma to the lower eyelid The technic developed by Hughes 
requires a splitting of the lid margin along the so called gray hue 
then dissecting well back along an easy plane of cleavage just antenor 
to the tarsus then anterior to the levator freeing the inner tissues with 
the conjunctiva so that they may be brought down and anchored at 
the lowermost portion of the coloboma This principle may be 
used for a part or for the whole evehd The line of the upper M 
margin and of the eyelashes is placed in a midway position on the 
level of the canthi Then bv undermining the skin below the slioms 
graft of skin and sufficient subcutaneous tissue is brought up iron' 
below to reach the edge of the anterior margin on the upper eyeli 
Appropnare sutures are placed to hold the tissues in position 
tension Healing hav mg been accomplished the lids are opened aiK 
months have elapsed in which plasticity has developed by cutun 
across just below the line of the lashes There is naturally a tenden^ 
for the inner parts of both upper and the new lower eyelids to retra 
I have suggested to Hughes recently that undermining . 

with slight overcorrcction of this tendency to retract would be e 
ficial as It has been in a recent case of my own — 

Modification of the Prnuary Dissection for the Reconstruction j 
simplify the dissection and to save the shape and blood supp y o 
upper hd margin to avoid dywichiasis it seems feasible o 
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the upper hd on an Erhart clamp to make the incision through the 
tarsus 2 to 3 mm from the upper hd margin and then to carr> the 
dissection back on the easy plane of cleavage familiar to so man> 
surgeons in operating for the relief of ptosis by resection of the tarsus 
levator and smooth muscle of the upper lid The other features of 
the operation are as Hughes has described 
Symblepharon —Destruction of palpebral or bulbar conjunctiva or 
both maj result in svmblepharon a union of hd and globe (Fig 123) 
The correction is not ahvajs satisfactorv because of the difficulty of 
removing ill the cicatricnl tissue and of furnishing sufficient conjunc 



Fig P3 —Ectropion with symblepharon 


ti'a or satisfactorv mucous membrane graft to cover the denuded area 
P and globe In the first aid treatment of chemical and thermal 

'^tns It IS not necessarv to do other than put a little ohv e or mineril 
or petrolatum into the conjunctival sac in case of first degree injury 
^'cept in the burns caused b\ irritating war chemicals and gases In 
^se in general oilj medicaments are to be avoided If the burn is 
^ ^^cond or third degree and the globe IS not destroyed symblepharon 
md it is unwise to regularly separate the forming adhe 
as advised m so manv articles The condition had better be treated 
nservativeU waiting for resolution of the traumatized tissues before 
^nipting a correction of the sy mblepharon 
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In the secondary repair by proper incisions through the conjuac 
tna the cicatricial tissue is reached and thorough!) rcfno\e<] Ore 
IS cvercjsed not to disturb Tenons capsule or the extrinsic ocular 
muscles more than neewsajy and to use free or sliding grafts of 
Tenons capsule to restore flc-ybihty and motihiy as indicated Proper 
coxenng and lining of the e>e!ids and globe co reform the conjanc 
tnal cul de sac arc necessan Hie itciglibormg conjunciua tm> be 
slid oser or a free conjunctnal or buccal mucous membrane gnft 
m3) be sutured mto position Tlie « hole u or! must be done thor 
oughly to be successful Intennarginal lid sutures are used diirin the 
initial healing stage 

Reconstruction of the Obliterated Eye Socltet- — This subject has bem 
masterfuMv treated In Wheeler TTie reader is referred to his de 
scnption of the technic 

SUMMARY AND CONCCUSIONS 

Under the term xcmcal shortening of the cschds has bets 
grouped a number of dcfornuties arising from congcmtal malfornu 
tion trauma and surgical excision of tissue Blcphatoptosis epicanthus 
ectropion entropion atikvloblcpharon symblcpharon coloboma-a!! 
belong m this classification The reconstruction of this group of con 
ditions should be m the bands of those ophthalmic surgeons uhohait 
been trained m phsne surgen because of the importance of the preser 
latjon of the functional jntegnt) of the eyeball 
The principles of plastic and reconstmetn e surger> of the tvelids 
as developed b) Wheeler are stressed and advied to from ro> oun 
experience The precise operative technics the methods of handlm 
the tissues and the dressings arc described in detail from practical « 
pcricncc Thev are known to be satisfictorv and the) conform to di* 
maxims Never add a deformity m correcting a deformit) and 
ThinI first of the safety and function of the eye when plannios 
phstic and reconstructn c operations on the e>chds 
This presentation is made when there is urgent need for the proper 
correction of tnwmatic conditions of the eyelids It is hoped that the 
emplovraent of these tried technics where indicated ma> save the 
vision and spirit of some of our wounded men 
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traction may shorten the palate somew hat We believe that this open 
tion if carefull> performed leads to a minimum of scar contraction, 
but meeting these ob>cctions it is inadvisable to increase the nasal 
raw surface b) etcising the palate aponeurosis from the postenot 
border of the palate bone Therefore ue elevate the tissues from 
the palate bone on the nasal as welt as on the oral side but leave the 
aponeurotic fibers of the palate muscles attached to the posterior 



border of the palate bone The angular elevator is then 
the posterior end of the lateral incision first on one side 
the other The flaps are cajcfull> worked towards the 
until they can be united without tension at the junction of the 3 
and soft palates i t- i 

Incision for Silver Ribbon— Using a No 11 Bard Parker 
incision IS made m the pter>goma^Iar\ fold external to 
tuberosity and the palate muscles on the right side Pointed c 
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scissors are inserted into the incision (Fig 124 D) and are earned 
CTtemal to the pterv gomandibular ligament m relation to the buccina 
tor muscle The scissors should be pressed im\ard to feel the resistance 
of Ae Iieament We knou that the nbbon if inserted along this path 
Mill pass external to the pterj gopharj ngeal portion of the superior 
coastnetor muscle The point of the scissors is guided into the naso 
p amiT just posterior to the pahte bone under the pillars of the 



of anren of palate closure and incisions and suture for closure 

^lured M defect A Insenion of silver ribbon B Palate closed and 

bteral m r*bbon tightlj drawn and tied Iodoform packing inserted in the 
defect ^ Dotted lines indicate incisions for repair of anterior palate 

Anterior defect closed and sutured 

diiTP^ are opened to widen the incision and the same proce 

Injerf opposite side 

J5 ^ Silver Ribbon —The tape guide attached to the ribbon 

,5 incision on the right side and the end of the tape 

force ^ nasopharjax with a KeUw forceps Another Kellv 

>s ope^ H incision on the left side (Fig 125 A) and 

IS then^ d nasopharynx to receive the end of the tape which 

tawn through the incision until the end of the silver nbbon 
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appears in the suJcus The two ends of the ribbon are clamped and 
dropped to the angles of the mouth 
Suturing the Soft Palate -B^mnmg at the junction of the hard and 
soft palates a straight needle about y inch in length carrying a 
No 000 dermal suture (which has been held m the eye of the needlf 
by a single tie) is passed through the full thichn«s of the palate The 
needle is held m the holder at an oblique angle and the point is pided 
up and drawn through The needle is reinserted in the holder at an 
acute angle inserted in the nasal surface and drawn through to 
the oral surface The use of a straight needle with equal bites gives 
2 full thickness contact Three or four of the sutures are ntsected up 
to the base of the uculi The c\sa tips of the uvula are then grasped 
and united by a suture of No 0000 dermal Suture of the uvula b 
completed on the oral side (Fig !2f B) then drawn forward and 
sutured on the nasal side The nasal surface sutures shoidd etttnd 
btvond the base of the uvula 

Suture of the Herd Palate— On end vertical matircss sutures ofTvo 
000 dermal are used to close the mucoperiosreum of the hard pabtt 
Interrupted sutures of Vo 0000 dermal arc placed bctuccn the mat 
tress sutures to insure a watertight joint (Fig J25 B) 

Adjusting the Silver Ribbon— TTie tape end of the ribbon is passtd 
through the w ire loop at the other end of the ribbon It is then drj«Ti 
tight encirchnc the soft palate relieving tension on the suture line 
and completely immobilizing the soft palate The buccal jncisions 
will be seen to gape open as the sides of the palate are drawn touard 
the median line The ribbon is folded on itself and thus locked A 
small curved Martin <IJc carrying heavy silk is earned throu h 
a hole in the ribbon passed ^ « nd twice and tied holding the ribbon 
securely (Fig 125 B) 

insertion of Packirg —Iodoform gauze dipped m sulfathiazole paste 
IS inserted into the lateral incisions and also into the incisions throu h 
which the silver ribbon passes The packing prevents nasal and onl 
secretions from sucking into the op n incisions and infecting these 
areas (Fig 125 B) 

Closure cf 5he Anfeoor Pola^e Cleft —When the hard palate elefe et 
tends through the alveolar border or when tlie hard palate cleft 
extends to the premaxdla and is unusually wide and round (horse shoe 
shaped) complete closure in one operation may endanger the blood 
supply of the anterior ends of the flaps It is then wiser to delay the 
anterior repair for se\ cral weeks 

SHE ROTATED FLAP METHOD FOR ANTERIOR CCOSUR6 

This IS by far the most sattsfactory method for anterior pabw 
repair Beginning at the anterior end of the defect on the mesial si 
an incision through the mucopenosteum as carried backward 
the teeth and around the mberositj to the pierygomaxHiary sm 
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The mucopenosteum is elevated from \vithout inunrd to the border 
of the cleft A thin shaving of tissue is removed from the border of 
the cleft on each side The mucopcriostcum is frcclj elevated along 
the outer border of the cleft from vviclun outward (Fig 125 C) 
The medial flap is raised from the anterior end carried over the defect 
and held b) a mattress suture tied down on a lead button Several 
interrupted sutures of No 000 dermal arc inserted to produce a tight 
joint (Fig 125 D) 


OPERATIONS FOR FURTHER IMPROVEMENT IN SPEECH 
A cleft palate following repair may not be long enough to reach 
t e posterior pharjngeal wall and thus will fail to prevent the passage 
0 air into the nose m the articulation of consonants The ultimate 
goa m cleft palate repair is normal speech and since successful anat 
omical closure of the cleft ma> not alwa)s attain this end methods 
“®'^sed m an effort to narrow the opening between the 
, P and the nasopharjnx The resourceful surgeon will study 
e conditions and make the utmost use of available material In 
about 45 per cent of the patients who have had sue 
nViar P^^^^ary repair of the palate will also have functional velo 
>cars of age especially if they have 

efficient speech training 

closure IS not present the surgeon should then 
renair.i 1 / adMsability of further lengthening the palate If the 
cxLns. involves only the soft palate or if there is a slight 

palace the Dorrance push back operation is the 
"«nod of choice and is earned out in two stages 


p ^ PUSH BACK OPERATION 

Ptenp incision through the mucopenosteum starts at the 

ositv continues through the tuber 

the nfp to the lingual surfaces of the teeth and around 

incKiA fossa on the opposite side The flap within this 

tine an ^ The pala 

to the severed as the flap is elevated from before backward 

of the of the palate aponeurosis at the posterior border 

to the ^ thickness or Thiersch si in graft is sutured 

IS then ^tirface of the flap— raw surface to raw surface The flap 
four original position and held m place by three or 

3nd acro^^^ Silver wires of 24 gauge arc threaded between the teeth 
then Da polate for gauze support Iodoform vaseline gauze is 

wires to maintain even pressure on the flap 
after th —The second stage is performed m three or four w eeks 

IS openL"*^^*^ operation The original incision 

Severed elevated The palate aponeurosis is 

near the bone leaving a rim of tissue attached (Fig 126 B) 
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The anterior border of the flap is later sutured to this run The lateral 
dissection js extended baclvuard along the louer border of the internal 
pterygoid plate to provide complete relaxation and to permit a 
further pushing back of the palate A mattress suture is passed through 
the strip of aponeurosis on each side of the midlme (Fig 126 B) 
through the anterior margin of the retroposed flap and then tied 



F g l 6 —Sue e I c tep m the p sb b ck oper t on // F rst stae FI« 
t on of tl mu openost um from the I ard p late B S c nd stag Rc pemng o 
n IS on \ th cl at on of mucopenostcum I ci on through P f i aponrar^ 
Mattres sut cs p ss d througl ttach d strip of apo euros s C P hre 
1 k and sutu dflSlc rtledlcr plr hen c n th t cth t r 
ga z packing ora surf ce 

down One or two oblique sutures are placed m the posterior ^rt 
of the lateral incisions and tied down to hold the sides of the paste 
flap m a backward position (Fig 126 C) Silver wires sre rbrea e 
between the teeth and across the palate as prcviousU memione 
support the petroleum 2 c)ly gauze that covers the raw [ate 

126 D) The maximum possible amount of retroposition of the pi 
should be obtained as forward constriction always occurs 
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PAUTE LENGTHENING FOR COMPLETE CLEFTS 
The Dorrance push back operation is applicable to clefts through 
the soft palate onl) but the cleft extends into or through the hard 
palate m the majoritj of cases This led to experiment with the 
principles of Ganzer and Dorrance and m 1934 the writer developed 
a procedure for lengthening the palate applicable to clefts through the 
hard palate and alveolus or of anv lesser degree The cleft is first 
completel) closed by the methods prcviouslv described If speech 
improvement is not satisfactorj at four or five >ears of age the elonga 
tion is performed m two stages to allow for a reestablished blood 
supply before final retrotransposition 

THE AUTHORS PROCEDURE FOR LENGTHENING THE PALATE 
First Stage —A Straight needle held in a hemostat is used m punc 
ring the sides of the cleft to determine the bonv defect Starting 
s posterior to the teeth an incision is made down to the bone fol 
Dal«^Th posterior border of the hard 

flan ^ IS held obhqucU to obtain as wide a mucopenosteal 

the mcision is repeated along the opposite border of 

cleft a narrow bridge of tissue covering the original 

ihetp Lateral incisions are made on each side close to 

osifi ^ ^’^f^ding from the canine tooth around the maxillarv tuber 
Thp iirid across the pter>gomaMllar> sulcus (Fig 127 A) 

of elevated on each side along the extent 

127 severing the palatine arteries on each side (Fig 

to h replaced and held bv a suture m order 

c that the blood supply is sufficient (Fig 127 B) 
isreiH°^ After a period of three or four weels the patient 

and hospital and the incisions are reopened The lateral 

incisi ^ Incisions are joined at the anterior ends The two medial 
flaps joined obliqueI> it the postenor ends (Fig 127 C) the 
are ^i^'ated from before backward and the hamular processes 
2ponei The flaps are incised from the palate 

J 27 r\°Ti ^ of attachment to the palate bone (Fig 

q[ .l ' lateral dissection is extended along the lower border 
rctroDo pteiygoid plate to allow the palate to be further 

of the ^ I ^ suture is passed through the attached portion 

of the uponeurosis on each side then through the anterior ends 
and flaps which are sutured together in the median line 

Obhni posterior end of the tissue covering the onginal cleft 
in b-irl^ ^otures are placed from within outward to hold the palate 
^^ck, a 'd^f position (Fig 127 D) Silver wire of 24 gauge is laced 
port fo h across the palate between the molar teeth as a sup 
as df>c^Ii 1 iodoform gauze which is placed over the raw surfaces 
ed for the push back, operation 
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UNITING THE POSTERIOR PILLARS IN THE MEDIAN LINE 
Passavant m 1862 suggested that the inner borders of 
pharyngei be united together with closure of the soft pa a ® ,iiy 
to obtain a soft palate of greater length This procedure is P 
indicated for older children who present a history of w 
onl> parmllv successful operations There is ® ° ^ p,ilars 

and if the palatopharyngei have not been injured the poste P 

are drawn foritard the muscles have thickened wi s 
proached the median line at their palatal attachments 
It must be understood that the palatoP^aongei cannot h 
obtain sufficient horizontal elongation of the soft p the 

elevation against the pharyngeal wall as these muscle p LQ^gytr 
lateral wall of the pharynx somewhat posteriorly can 

be made to move closer to the posterior V m approu 

assistance of the pharyngopalatine sphincter the muscles P 
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mate close enough to nearly close off the nasopharynx In attempting 
midlme union it is necessarj to obtain complete immobilization of 
the palatophar> ngei, and it is here that the silver ribbon is invaluable 
Some of these cases are suitable for further lengthening b> a push back 
procedure 

Operation —An incision starts at the point of union of the two 
muscles and passes obliquclv^ backward 1 to 2 cm to one half the 
^vldth of the pillar This incision is duplicated on the opposite side 








Fig 128 —Successive steps in midline union of the palatopharyngct muscles 
Jpostenor pdbrs) a Doned lines show inasions in the postenor ^ 

Incisions opened and a silk sunire insened m the posterior ends Silver nbbon 
J^«ned through lateral incisions C Posterior pillars sutured and firmly immo 
Dihzed With a silver nbbon 


(F’g 128 A) Another incision is made external to the palate muscles 
On each side the silver nbbon is drawn through the incisions from 
^ghc to left (Fig 128 B) and the ends are clamped This procedure 
fully described under closure of the soft palate The ends of the 
Pmar flaps are united with fine silk (Fig 128 B) the flaps are held 
and the pillars are then sutured together from behind forward 
two ends of the silver ribbon are drawn tightly together and 
^^d m the median line thus completely immobilizing the pillars (Fig 



380 


lUKoU) s VAtrcirAy 

CONCLUSIONS 

1 Surgical repair of a cleft palate before eighteen mouths offen ro 
advantage from the standpoint of speech wprovemenc Efficient vdo^ 
pharyngeal closure is the important factor and the child stands the 
operation better when older 

2 From the anatomical standpoint the v on Lingenbeck opcraooi 
with modifications is the best procedure for pnmarv closure 

? Palace operations should be earned out uith a minimum of 
trauma and raw surface exposure 

4 The Sih cr ribbon when correctly applied entirely ptevenis si) 
separation of the suture hoe of the soft palate except the uvula 

5 Palate lengthening methods that have been developed in recent 
years represent a distinct advance in palate surgery 

6 An appreciable contraction of the elongated palate must be ei 
peered from the muscular action m addition to scar contraction 
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SKELETAL FIXATION IN THE TaEATMENT OF FRACTURES 
OF THE MANDIBLE 

Douglas B Parker M D D D S * 

Thf use of extra oral skeletal fixation appliances has had consider 
able publicity during the present x\ar both in \anous professional 
journals and in the lay press It has become a no\cUv that has captured 
the imagination of many m this age of mechanical contm ances It has 
made a great appeal to the general surgeon xvho is inexperienced in 
using mtra oral methods of fixation in fractured jaws It has also made 
* great impression on the dental oral surgeon w ho aspires to the spec 
tacular type of surgery 

indications for extra oral fixation 
The extra oral fixation apphances have a definite place m the treat 
ment of fractured jaws and should be used where they are indicated 
*nd not as a new routine technic m all cases as has been advocated 
) a few surgeons These appliances are indicated in cases in which 
here is an absence of or inadequate mtra oral anchorage for the 
usual type of splints wiring or arches This would apply also to 
cases in which mtra oral anchorage is present but the fracture is 
posterior to such anchorage There arc cases too where it would be 
cf advantage to stabilize the fracture m good anatomical position and 
f me same time allow a degree of functional motion of the jaws or 
permit access to the mouth for treatment of the throat or oral tissues 
c the fixation of the parts of the mandible when 

^ «re has been a loss of the body of the bone and it is necessary 
0 retain the parts in anatomical relationship when using a bone graft 
u supply the missing structure 

TYPES OF appliances IN USE 

There has been a great deal of ingenuity displayed m designing 
ese appliances to hold the parts in alignment Basically there arc two 
P^uciples employed to secure anchorage in the bone of the 
ible The first consists in the use of screws that penetrate the 
retain their hold in the bone bv the holding power of their 
reads The coarser the thread the more holding power Such screws 
be used singly m a single fragment of bone or two screws ma\ 
a single fragment The second principle consists in the use 
_ pms of s maller diameter that may either be carried through two 

Professor of Oral Suigcr> School of Dental and Oral Surgery 
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131 -Ha>ncs Griffin slvelctal fixation appliance 



triangular segment of bone hetx\ een their con\ ergmg axes 
Out of ^ their long axes and the resulting tendency to pull 
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Fi? 133 -B get external stbl g b tl pi t head scr s a d kn ltd 
nut for tighten ng 





Fig 134 -Auth ppl s ng un e sal j nt tea hm nts de gneJ for * 

surface gaug 
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Utter principle underlies the Roger Anderson technic origi 
nail) used in fractures of the shaft of the long bones In this techmc 
the nio comerging pins are rigidlv fastened together m an immo\ 
able unit (Figs 129 UO) Similar units m each section of bone Mhich 
^ fracture are attached to each other by a fixed ngid bar 

couplings x\hich can be tightened in place 
Ihe Stader splmty originalK designed for xetennary use follows 
much the same principle as the Roger Anderson splmr except that it 
as a screw adjustment to approximate the sections 



on»maJ Griffin splint (Figs 131 132) is a modificacton of the 
^^0 skeletal splint used on long bones This splint employs 

^tance^ diameter screws placed parallel to each other at a fixed 
tilth These tivo parallel screws are held rigidly m a short 
bars holes and the screws are held in place by setscrews The 

^djustab/”^ screws are attached by universal ball and socket 
uniK parallel scabili7ing bars which connect the 

*h^d appliance (Fig 133) uses screws with a coarse 

^Wnm^ ^ 1 .^ screw has a deep slot into which a square 

^ l' * * *** place by a knurled nut Changes 

ent have to be accomplished by bending the external bar 
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The Jlfcrature has recently reported many t>pes of screw attach 
menrs (Figs 1 4 137) as advocated by Berry BicteW Waldron Ivy 
Converse Brown and others Same of these appliances emplo> strai ht 



Fg Ufi-AuO rs use of sutfa e gaige unveml ID ms and SK I p ns as su| 
gtsted by Di Ca I \\ atdion 



Fig 1J7 — Rog t Anderson ippli nc modified by B igad cr General Fairbink inJ 
Colonel Stout of U S Army Dental Corps 

rigid steel bars to connect the screws and others employ stiff wire 
contoured to the outside of the face or even bars of plastic materw 
which can be heated and bent to the outlines r v a*: ^ hem 

advocated by Ivj ^ 

ANATOMICAL CONSIOERA 

In considering the use of si eleal fit 
the mandible it is important to revi 
this bone so that we may apply p 
advantage Structurally the mandible 
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tical bone than the other bones of the face This of course aids m pm 
fixation The age of the patient is a great factor m the anatomical 
structure In children the bone is small m size and the de\ eloping 
buds of the permanent teeth are distnbuted through much of the bod\ 



Fig 138 -Cross sccuon of mandible ben^een the lint molar and second bicuspid 
teeth Vote densit> of cortical bone at this point 

of the mandible making it difficult to insert pins or sc^e^\s without 
disturbing the de\elopmg teeth On the other hand the mandible 
in the aged where teeth are lost has little aUeoIar bone and the 
vertical diameter of the bod\ of the jaw has greatK decreased in size 



Fig 139— Cross section of nundible at the third molar 

mandibular canal occupies the central portion of the body of 
f and this limits the area used for fixation pins A srad\ 

of the cross section diameter of the mandible at xanous points (Figs 
^8 139 HO) IS important in detcrmmmg the position of fixation pins 
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to be inserted The low er third of the cross section is made up of 
cortical bone in the mam with \ery little cancellous bone structure 
in Its central position The w idth of the cross section of the bod> of 
the mandible varies from 7 to 18 mm m width and the ramus of 
the mandible varies from 3 to 15 mm in width Theverj small or thin 
cross section of some portions of the ramus mal e it difficult to retain 
screws or pins m these portions for any length of time where there 
IS verj much muscular traction to resist 
In planning the points at which we intend to insert pins or screws 
in the bone we should use the available radiographs for detailed study 



r g 140— C OSS se tion f m ndibh just posts or to th a gle Not the sm 11 
cr ss s t on t the io er bord r 

of the fracture lines bone conformation and pathological conditions 
existing m the area ^\he^c possible the fixation appliance should 
enter the body of the mandible m the lower third of the vcrtica 
diameter so as to avoid the mandibular canal or the apices of any 
teeth that may be in the area In placing pins in the ramus of the 
mandible vve should pick a point close to the angle of the javv or 
close to the external oblique ridge if there is no third molar tooth in 
position The central portion of the ramus is particularly thin an 
does not retain fixation appliances well Furthermore the paroti 
gland lies over that portion and the inferior dental nerve lies insi e 
the bone at this point 
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TECHNIC OF INSERTING PINS OR SCREWS 
The technic of placing the pins m the bone is important and has 
not been adequateU descnbed in man) periodicals It is important 
tlut the skin about the pomts where the pins or screws are to be 
placed should be adequateU sterilized and a sterile technic carried out 
An) Ultra oral manipulation of the bones to replace them in align 
ment should be done b\ an assistant who confines himself to the un 
stenie procedures 

Our object is to place the pm or screw in the portion of the bone 
t at w e w ish to stabilize so that it has the strongest retention The 
appliance should not be closer chan 1 cm from the margin of the 
racture line The use of high speed power dnlls should be a\oided 
ecause of the heat created and destructi\e action on bone cells 
chucks or dnlls have been used to drill the pins mto 
e one or to drill holes m the bone to start screws into the mandible 
sre small movable fragments m which pins are to be 
insertetk the ordinary hand pressure chucks will exert too much pres 
sure and will tend to displace the fragment still further In such a 
the use of the small egg beater npe of ratchec^geared drill is 
cn to be preferred since it will dnll the pm m place with a 
nunimum of pressure 

"hich the pm or screw goes is imponanc and should 
accurate esamacion of the width of the 
or point of msemon We would like to carrx the pm 

the entu"e cross section of the bone but do not 
I ha P‘ti to go through and traumatize the Imgual tissues 

Din h* the practice of marking the depth of insertion of the 

_ ' tise of a piece of firm rubber placed on the shaft of the 

pic ^trrew b\ forcing it through the rubber A *4 inch circular 
Aft^ ftom a rubber tubing suffices ven well for this purpose 
H punctured through the overlving soft tissue and has 

aduK^^fi outer side of the bone the rubber depth gauge is then 
tan K 1 *^**^*‘^» along the shaft of the pm about the same dis 

be rh ^I’om the surface of the skin that has been determmed to 
whp ^ of the cross section of the bone at this pomt. Then 

nibb” drilled into the bone to the depth marked b\ the 

assured proper depth of penetration of pm or screw is 

OTHER TECHNICAL POINTS 

some cases m w hich it is difficult to determine accurateh 
border of the ramus because of marked swelling or 
3 , ^^oh cases I have used a sharp straight cutting needle as 

P^3ce ^‘^ouratelv the margin of the bone With this left in 

Qf affixing the stabilization pm or screw I can be more sure 

position After the pins or screws are m position xv e can then 
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manipulate the displaced parts into an apparent anatomical relation 
ship and by screwing the loci ing devices of the external stabilum 
bar we should rigidlj fix the alignment of the bones 

A postreduction radiograph should always be taken as a check /or 
position If the parts are not m as perfect alignment as we feel possible 
we can readjust the relationship of the fixation pins to the stabilization 
bar in the light of the information obtained by our postreduction 
radiograph 

In emplo> mg external skeletal fixation appliances we should try to 
use the external connecting bars as close to the skin as possible with 
out pressing on the skin This avoids long leverage on the pins which 
tends to loosen them Long, pins or screws that protrude from the 
face so far that they embarrass the patient when he is resting his head 
on a pillow should be avoided 

When the pins are first put into position we may apply a dressing 
of petrolatum gauze cut to straddle the pms A dressing may not be 
nccessirv after the first few days In males it is important to keep 
the hair carefully cut awav about the pms and screws and to keep the 
skin clean with alcohol applied with cotton applicators Serous crusts 
or scabs should not be permitted to form about the pins Where such 
a tendenc\ exists I have used a $ pet cent sulfathiazole ointment ca 
the skm about the pms to soften the exudates 

If reasonable care has been used to sterilize the skm and to drill 
the pins into the bone under aseptic precautions and keep away fron 
the fracture line infection about the pms will occur m only a uiflin^ 
percentage of cases chiefly those m which the tissues about the pms 
are subjected to an unusual amount of muscular action 

RESUMPTION OF MASTICATORY FUNCTION 

Some enthusiasts of the use of skeletal fixation contend that the 
patients can be allow cd to carry on their normal masticatory function 
hiv own feeling is that the mandible should be immobilized as much 
as possible for the first few weeks and after that the patient should 
be allowed restricted motion with a soft selected diet The appliance 
can usually be removed after the fifth week unless there arc distinct 
mdications for ns further use Very little scar remains as a perms 
nenr disfigurement after the removal of the pms or screws fn many 
cases It can scarcely be detected at all 

SUMMARY AND CONCLUSIONS 

The ^diJintages of skeletal fixation in the treatment of fractures of 
the mandible may be summarized as follows . 

1 It IS applicable to some cases diat cannot be managed by c 
methods 

2 It provides control of fracture parts 


SKELETAL FmTIOV FOR FRACTURES OF THE MANDIBLE 391 

3 It permits the opening of the mouth during treatment which 
results in (n) better choice of diet {b) the possibility of removing 
teeth if indicated and (c) safet) in the use of general anesthesia 

4 It IS especially adapted to the treatment of military personnel 

5 It results in an ability to hold the relationship of bones where 
bone is lost (a) for stabilization to prevent collapse and (b) for re 
tention in bone grafting 

6 It makes possible the better maintenance of mouth hygiene 
Tbe dmdiaiitages of skeletal fixation m mandibular fractures follow 

1 It IS not desirable for ambulatory cases in civil practice 

2 It IS not desirable or necessary where intra oral anchorage will 
stabilize the parts 

3 It increases the likelihood of infection 

4 It may not aid in good occlusion of the reeth 

5 It may leave scars or deformities in the skin 

6 Pins or screws may become loosened or detached before ossifica 
tion of the fracture tal es place 
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OSTEOMYELITIS OF THE JAWS 


Adolp/i Berger D D S 

As IN osteoniy ehtis elsewhere so also sn osteomyehus of the ji\vs 
intangible factors are at work along with the familiar and recognized 
ones in the ctiologj and pathogenesis of the condition Specificallj 
while osteom> elitis of the jaw frequentlj has its point of departure 
m an odontogenous infection jet in a group of apparentlj analogous 
cases of such infection some will de\elop osteomyelitis and some will 
not and there is no wa\ of knowing m advance which will and which 
will not Furthermore one cannot judge this with finalitj on the basis 
of whether the odontogenic infection had been treated conservatively 
or surgically (with or without curettage) and if surgically whether 
the anesthetic used was a local or a general one Much the same idea 
holds true in regard to osteomy ehtis of the jaw follow mg upon et 
temal trauma Indeed even in cases of compound comminuted frac 
cures of the jaw following upon trauma osteomy cbtis bv no means 
consistently ensues It hardly seems worth while here to speculate 
on the nature of the subordinate intangible general factors which 
apparently play their part m determining whether or not an osteo- 
invciitis develops in connection with a given odontogenic infccnon 
or violent external trauma for instance 

ETIOLOGY AND PATHOGENESIS 

In CIV ilian life odontogenous mfeetton is the most frequent cause 
of osteomyelitis of the jaw In this connection what usually happens 
first IS that the pulp of a tooth becomes necrotic and infected iMost 
commonly the infection occurs from organisms indigenous to the 
oral cavitv which enter the pulp canal through a cavity in the crown 
along pathological paths by way of the root On the other hand m 
otherwise intact tooth which has become devitalized by trauma or by 
chemical action may become infected by w ay of the blood stream In 
either case a focus of infection becomes established at the root end 
of the tooth and may spread from there into the bone of the yaw m 
the vicinity of the tooth socket 

Osteomy elms of the jaw developing on the basis of metastasis from 
a remote focus of infection is only rarely observ ed Indeed, m mv 
entire experience I hav e seen only a few cases of this ty pe 

Occasionally also one may observe an osteomy ebtis of the yaw 

Professor of Oral Surg i> School of Dental and Oral S rg 
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which has de\ eloped b> direct extension of an infection from an es 
tablished focus in the soft ussues o\er the jaw 
It ina> also happen that an ostcom\ elitis is set up through direct 
mtroducuon of a source of mfection Thus in some cases m which 
there had been no pre\ious e\idence of infection an osteom\ elitis de 
lelops after the deep injection of a local anesthetic with or without 
a local surgical inter\ention I have obser\ed two such cases m both 
of which infecGon de\ eloped m the sphenomaxiUarj fossa after deep 
uijecGon behind the niaMllarj tuberosit) given to anesthetize the 
postenor supenor dental nen e for the remov al of some upper molars 
From this fossa the infection spread underneath the temporal muscle 
and then along the tissue planes to the submavillarv areas In both of 
these cases the ascending ramus of the mandible on the side of the 
injection became necrotic Under combat conditions direct introduc 
tion of an infection mto a jaw bone maj take place through contarm 
nation from the ground or from foreij,n bodies such as pieces of cloth 
mg or missiles 

CLINICAL COURSE 

Qinicall) osteom>ehcis of the jaw mav be present m (1) an acute 
or fulminating (2) a subacute or (3) a chronic form 
Acute or Fulminating Stage —In a case of odontogenous osteomj eliQS 
the earliest clixucal svinpcoms arise in the offending tooth The tooth 
becomes painful to touch or to percussion and maj feel or actuallv 
be elongated The mfection spreads from the infected gangrenous pulp 
to the peridental membrane and bevond an acute abscess about the 
root of the tooth being established in this wav On the other hand a 
nidus of chronic infection which has been present for some time 
around the root of a tooth mav become activated and give nse to an 
acute abscess in this w aj 

Even after an abscess has developed it is soil not certain whether 
or not a frank osteomj elitis wdl ensue In an} case there is now in 
pain, which is deep seated throbbing and burrowing m nature 
The removal of the offending tooth and establishment of drainage 
IS usuall) followed bj prompt rebef of the pain and all other local 
3nd general sjmptoms However if an osteomv elitis is developing 
intense pain contmues until the pressure wnthin the bone is at least 
partlv relieved through the fact that at least some of the inflammator) 
ttudate and pus has worked its waj out from the bone and come to 
he beneath the periosteum The affected area is now tender to palpa 
tion and after there is pus under the periosteum the overl>ing soft 
tissues also show evidences of inflammation These phenomena mav 
develop m the course of a few hours or onU in the course of several 
da's Intra-oral examination will now frequentlv show that the muco 
^nosteum has been raised from the bone and is obvnouslv dislodged 
Fluctuation ma> be noted All this can be best ascertained bv com 
Panson of the tw o sides of the jaw 
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Later the periosteum ma)- be perforated and the infiammatoiy 
exudate and pus pass into the soft tissues which now also present all 
signs of acute inflammation If x ra> films of the inflamed bone area 
have been taken it will be noted that the cancellous bone shows the 
first evidence of destruction Subsequently the cortical bone is seen 
clearly to be affected and even a lai^e area of it may be found to hne 
undergone destruction The rapidity and extensiveness of the bone 
destruction vanes inversely with the compactness of the bone in the 
part affected Specificall) in the maulla which consists largely of 
cancellous bone all the changes run a nulder course than they do in 
the mandible 

If the infection is in the upper jaw the eyelids on the affected side 
and perhaps even on both sides become edematous and dosed In the 
lower jaw because of the special arrangement of the tissue planes and 
the direction of lymphatic drainage the pus tends to gravitate into 
the submaxillarv areas Osteomj elitis m the molar region usually leads 
to trismus Other climcal findings include a picket fence tempera 
ture rising at times to lOS P a high leukoc>te count dulls rapid 
pulse and general malaise In a few cases \ omiting is noted In many 
respects osteomyelitis seems to run a more benign course in the jaws 
than in other bones No doubt, patients with osteomyelitis of the jaw 
do sometimes suffer from bacteremia but in my personal experience 
It IS only rarely that the condition even when severe has terminated 
in death 

The Subacufe Stage —A case passing from the acute to the subacute 
stage shows of course a decided regression of the highly disturbing 
local and general symptoms This is due to escape of the pus through 
an incision made for drainage or through sinuses formed spontane 

ously However as yet it is not clear how extcnsiv e the bone destnic 
tion will ultimately be Indeed in the subacute stage there arc likely 
to be periodic acute exacerbations caused mainly by inadequate dnm 
age Damming back of the pus tends to favor an extension of the bone 
involvement and pan passit a return of the disturbmg clinical maniiM 
tations and a prolongation of the disease The vv ound now frequently 
has a fetid odor 

The Chronic Stage— In this stage the patient is comparatively com 
fortable the pain and fever and other disturbing local and genera 
symptoms having completely or almost completely subsided By this 
time one or more sequestra are well defined and probably even lOO 
ened and m process of being sloughed out Drainage of pus persuts 
hovvev er until all necrotic bone has been eliminated and may at ti^e 
be quite copious Complete elimination of the sequestra is usuaiiy o 
low ed by complete cessation of the drainage of pus Continuance o 
the drainage of pus signifies that necrotic bone is still present w 
has not j et been sequestrated and cannot be explained merely o 
basis of the breaking down of granulation tissue 
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It IS the delimited fragments of necrotic bone that constitute the 
sequestra During the chronic stage these are being eroded b> the 
mflammator) granulation tissue and e\en fragmented The larger or 
smaller sequestra maj be extruded either into the oral cavitv or out 
through the skin Hand in hand with the necrosis and sequestration 
goes the formation of periosteal new bone— that is of imolucrum The 
in\olucrum can be demonstrated in the \ rax picture The amount of 
mvolucnim formation noted m some cases is truh remarkable (Fig 
HI) In several \oung children the writer has observed reconstruc 
tion of the entire ascending ramus of the mandible The restored bony 
part though unlike the normal in either form or architectural detail 
as practically efficient Nevertheless the subsequent growth of such 
a part vv as ahv av s stunted and ultimately the face w as alw ay s more or 
less deformed In adults there was enough reconstruction to replace 
sometimes even half of the horizontal ramus of a mandible in which 
there had been destruction of bone extending throughout its thick 
ness (Fig 142) 

Among the complications is pathologic fracture of the affected jaw 
bone This may be anticipated but cannot alwavs be prevented The 
measures directed toward prevention are complete immobilization by 
means of splints or intermaxilhrv or interdental wiring A sequestrum 
which lies in the line of a fracture or m a much weakened bone area 
should not necessarilv be removed since it max help support the area 
of fracture or weakening while an inxolucrum is being deposited In 
deed under such circumstances the sequestrum almost seems to stimu 
late bone, regeneration (Fig 143) 

It a pathologic fracture his supervened bony union may fail to 
take place and the gap niav be filled onlx b\ fibrous tissue Surgical 
will not be needed however if fibrous union firmly holds 
the bone ends together since w ith proper dental restorauon fibrous 
Union even in the presence of a pseudo arthrosis serves all practical 
pu^oses However if the gap between the bone ends is considerable 
2 nd the fibrous cicatrix fails to prevent flail like motion at the fracture 
sites under use of the jaws sui^tcal intervention is indicated By re 
moving the connecting fibrous tissue freshening the fracture ends and 
raising the periosteum over a short distance to stimulate its activitv 
® may at least be greatlv reduced and even bony union may be 
obtained Tiie incision should be made from the outside and not from 
'Wthm the mouth and breaking through into the oral cavity should 
e carefully avoided In cases m which the loss of bone is more ex 
some form of bone grafting max hav e to be considered but 
he danger of rekindling the infection should be carefulK borne in 
^md in this connection 
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TRAUMA AND OSTEOMYELITIS 
Severe Violerice —Severe external violence to the jaw region is of 
course often the cause of a fracture The bone may be shattered and 
the fracture mav even be compound and an osteomv elitis mav de 
velop The bone fragments deprived of their blood suppl> because of 
teanng of the vessels undergo necrosis and such tissue is of 
fertile soil for an infection (Fig 144) In relation to the mandib e 
fracture following a severe trauma mav leave some large bone frag 
ments still attached to the periosteum in which case rapid and sac 
isfactot) umon mav be brought about if the fracture fragments are 
brought into a favorable position However a mandibular fracture 



Fi? 1+4 -Comminuted fracture of the mandible m a man ihirt> six j o 
3ge Note the sequestrum within the line of fracture and the new bone M d 
being deposited subpenosteallj 


fragment consisting mainl) of an alveolar portion of the bone con 
taming some teeth is ver> Iikel> to undergo necrosis and become m 
fected On the other hand an edentulous fracture fragment m a similar 
location is very bkely not to be compound and tends to heal favor 
and without the occurrence of secondary infection 
In the upper jaw osteomv elttis usually occurs when the bone has 
been comminuted and the fracture is compound The compounding 
take place toward the outside into the maxillary sinus or mto 
the nasal cavity Gaps in the bone communicating with the nasal 
t^'ity or the maxillary sinus do not heal bv bony umon It is advisable 
hnder these conditions to prevent retraction of the overlying soft 
tissues by molding them and retaining them in as close apposition as 
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posiblc In most instances however such openings have to be dosed 
subsequently by a sliding flap operation 

The flap ma> be obtained from buccal tissue or from the pahtil 
side of the opening or both In some hands the buccal flap is more 
fat orable and it offers se\ eral ad\ antages The buccal tissues are more 
clastic and pliable than arc the palatal flaps The stretch or irotilitv of 
these flaps is limited however b\ the periosteum To overcome this 
limitation the periosteum should be incised the mcision being arned 
merely through the fibrous matting Penetration into the cheek is to 
be av oided so that the deeper blood v esscls ma\ not be sev ered and 
the nutrition of the flap jeopardized m consequence Often the avail 
able tissue is so sparse that the opening can be closed onh with a 
prosthetic appliance Tissue closure is preferable however wherever 
It can be achiercd 

Trauma Caused by Cureffmg —It is frequentiv stated that curetta e 
of a tooth socket after removal of an infected tooth is a traumatmn 
agent w hich mav giv e rise to osteom> elitis The common v icw is that 
the curettage activated an infection alreadv present or that it intro- 
duced an infection into the freshlv opened bone On the basis of mv 
own experience I am convinced that curettage if done judtcioush 
IS rarelv to be implicated as a factor m the causation of an ostcomve 
litis follow mg the extraction of a tooth If the curettage is donevnth 
proper precautions the danger of introducing extraneous infections 
into the bone or soft tissue wounds is minimal 

GENERAl REMARKS ON TREATMENT 

Incision and Drainage —It cannot be overemphasized that treatment of 
ostcomv clitis of the jaws should alxvavs be svmpiomaric expectant 
and conservative The hrst concern should be to establish free dram 
age Relief from mtra osseous pressure can frequentiv be obtained 
through removal of the offending tooth After the pus has accumulated 
underneath the periosteum drainage should be secured b\ incision 

In the upper jaw it is almost aivvaxs possible to establish adequate 
drainage intra-oralh hen the wound is compounded upon the fat* 
and the facial bones are comminuted external drainage becomes nec 
essan In the lower jaw and especialh in the molar area 
drainage is frequentiv neccssarv The incision is made m the s- 
maxillarv area or with counter drainage into the oral cavitv 

The incisions espcciaUv external ones need not be so large as 
in\ ite undue scarring but should be large enough to afford a 
drainage It is important that the incision after pus is reached s w 
be connected bv blunt dissection with the bone whence the 
tion issues This connection should be made w ith the lease 
damage to the protective proliferations surrounding the t. 

tion With free drainage the local and general sy mptoms usuauy 





. —t: V c: 



side The errens rr rr cie ... (--rt— : 
nccessinli prevents 
CureHenenf— A j" ei’" . 

noie or to eni cic; nc ...r .-rT- 

s'> e It ts imposs fcli. r 

come necrosed n-oi st hn_T -i jl 
tile affected area cl^— tec. ne 
tiici should roc he iri.^crcr.'utcr— 

“on of the disease ere m'_ -e: ue 
(see Fig HI) 

Sydermc Car- -The irarer; s ^ 
sopporoie meas-H-ec suedt .ei ircre 
fcoJ of hi-h cdsrc vJae. 

comfort In n ^er- s-. ce-=erc.e 

'Clops and It mr«r at- c -ir 

th — r- pr o e cars vz cincj-c i.u'^ c* c.i'^ 

s ^ trcatire-t fcer~-..rerc crzs. -S' > us?^i ir c^V“ 

of wrrer— frres. Cea- ir-gan c sn J l 4 ^.'v 

forn'^ t c-crTTa-c. Trc irrusi <h*.cl^ be sir“'«r\i cv-an 

-cj'^ht hoT2-5 du—rj t^c ao- s sacs c p"s\TiC‘‘ te*^ •^v: JUki 
cting and r«i frer.-er I dc'—g tbe chrcc.w tacs- Ir cbt w 

tfo tV^^ 

such^*^ bactc"’cida^ e^ect. cal U'occc uiJt a i Jd ju v 
ade ^ dn’c'sd jrd "c siIctJOT o- a <aLne v?lLtn. a \mU j row 

^ props* d a "utce k rac'-ijied. Tbe u^e ot ^^oluttons. whiwh 

^^«nd opQfj ITe*2*irn o na-cer* orveen «uch as. psivmd^ \,t 
should he avoided i* a’l saoporaav^ ca\ijev 
du A iTedia should be of a scbstancre ^^hlch c-aa be latro- 

cas« pockets and suppurati^ t. tracts. thev^ 

mo ® ^^rher protracted course from a feu utek’v ti> x.\crd 

form of dramaje shou a stron" tendent' to cUvt lodo 

^ch ^ proved most s 30 sfattor\ Other uKrmcv 

^ fenestrated rubber tubmc and rubber ti'^sue hi\t U o lt\n 


fned but 


sho lr^ k" satisfactors The important think i tint thv irui v 

rh > ^fid correctU Specificalls the dram should 1 1 i. initd to 


^he bone 


dre a " pocket wath its rannlK ition s|u»utd bs loossl\ 

not packed uith the caurc 'lo lint it mu Kt u i Nx^k 
^ a plug Clogging the outer onhet uvuilK Uul to rkUntum 
to ^‘’^Pbcaaons Umncclhccnt dn.ssuuT' tn.qiKntl\ kin. ri t 

3 need for secondars operations 

oenfgenographic Follow Up —Kocntktnokrmis irc ot imstiunbU 
ue not onh m the diagnosis but iKo m tin. kinduKt ot ticUiiictU 
j ^'^steoms elitis The radiocriph mu show no sikiu of thi dtnlop 
osteomx elitis for a week or c\cn hmkvr iftir tin on it ot tlu 
•^case Later a good rocntkcnoknm i m help «m iniciput (lu pnh 
ooS'cal changes tint nkc plici wxbm tlu bom It niu slmw th 


402 


ADOIPM JJEBCEJJ 


mottled appearance of the bone which is undergoing rarefacuon and 
decalcification with its irregular bays of lost structure (Fi" 

In diffuse osteomyelitis channeling of the affected portion of bone be 
comes c\ ident It is not to be assumed that all of the bone thus affecffd 
twll be lost and it would be Mir and often disastrous ro base sj/gial 
procedures upon the assumpuon that all of the bone which appears to 
be undermined will ha\e to be lost The truly necrosed bone wiB 
e\ entually be isolated by the line of demarcation i c rarefaction, im 
mediately about the sequestrum 



I g 145 — Osteomyel t s of the mand ble n a man forty si« years 1 
The rad ogr ph was taken ab ut four w cks after the onset f the 
the mottled ppc nnc of the enure half of the hon>ontal ratnus 
the ascend ng ramu At ths stage tisiirp s ble to state what part of if« 
Will rema n 


Sequestreciomy —The rcmotal of the sequestrum should be defene 
until complete detachment has taV.cn place This conseivawsitt is 
pecially indicated where a Iart,cr portion of the mandible is 
in which the complete substance of the bone is involved rot i 
stated above the sequestrum should be retained as long as . 
When the sequestrum is quite loose it can frequently be reino 
without further surgical measures When the aperture in the uo ^ 
soft tissue IS too small for passage of the sequestrum the op^ 
made large enough for its removal This on occasion entai m 
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a soft tissue mcision In some cases some of the surrounding bone 
\\hich maj be partly m\olucrum must be removed Only where 
necrotic fragments are found mL\cd with detritus and nomiable 
granulation tissues should any curetting be done The healthy granula 
tions adhering to the healthy bone surfaces should be left intact for 
these lay ers are part of the protectn e mechamsm and contain the ele 
nients of further bone regeneration Dressing of the cavity should be 
continued however until it is fully^ or nearly obliterated 
Chemotherapeutic Aids —Sulfanilamide and its derivatives have not 
yet been used m a sufficient number of cases to justify a positive 
opinion as to their value in this connection That it may be helpful in 
aiding the general condition there is no doubt Penicillin has also not 
yet been sufficiently used especially in private practice upon jaw cases 
to permit the expression of more than impressions For the time being 
sulfamlamide and its derivatives can be rationally used as a supporting 
measure and preferably under the guidance of a competent internist 


SUMMARY AND CONCLUSIONS 

I Many phases of the etiology bacteriology and pathology of 
osteomyelitis of the jaws have not vet been sufficiently studied so that 
final expression of opinion is possible 

2 Odontogenous infections and trauma are the most frequent 
causes of this disease 

3 Arterial and venous thrombosis do not play the important role 
in the pathogenesis of the disease m the jaws which they are said to 
no in the long bones and especiallv in young subjects 

4 The pathologic processes mav be arbitrarily divided into three 
episodes {a) the acute (b) the subacute and (c) the chronic 

5 Bone regeneration is much more prolific in the mandible than 
•n the maxilla 


<5 Bone defects in the maxilla communicating with the maxillary 
sinus or vv ith the nasal cavity mav w ell be closed w ith a sliding flap 
operation or with a prosthetic appbance 

7 MTiere bone regeneration is to be favored the sequestrum 
j retained as long as possible since it acts as a scaffolding for 
the deposition of new bone 


0 Proper postoperative care is most important in the prevention 
° untoward complications 

, ^ Roentgenograms are helpful m the diagnosis and the study of 
e pathological condition but can be misleading if treatment is based 
O'ttlence alone and the biologic potentials are not respected 
h ^ effectiveness of the sulfanilamide drugs and penicillin will 
e decided only after a larger number of cases hav e been carefully 
led and checked The sporadic expressions of opinion published 
re mostly clinical impressions which can be evaluated only in the 
' 2 ht of a more careful study 



cartilage grafting 

Lyndon Peer M D FACS 

A SHORT time ago surgical opinion differed ^vldel) concerning the 
fate of various t>pes of cartilage grafts after transplantation m human 
tissues Clinical and evpenmental evidence now available provides in 
formation as to the fate of these grafts and this newer knowledge 
should enable the surgeon to choose rather definitelj between auto 
enous isogenous and preserved cadaver cartilage according to there 
quirements for an> given case 

In this clinic t shall attempt ro give definite indications for the 
selection of the proper t>pe of cartilage graft and also describe the 
manner in \v hich these grafts are used for the correction of deformities 


CARTILAGE AS A CONNECTIVE TISSUE 


All connective tissues proper including cartilage are derived from 
mesenchyme which is a thin mixture of cells arising from the meso- 
derm Hence the common cellular component of all connective tissue 
the fibroblast is a descendant of the pnmitn e mesench) mal cell which 
has become specialized as a cartilage cell a fat cell or the cellular com- 
ponent of some other form of connective tissue 
One should bear m mind that cartilage bone tendon fascia, fat and 
the dermis of the skin arc all connective tissues with the same tjpe of 
cellular element the fibroblast These tissues differ m ph>sical proper 
ties because of their different intercellular substance Thus bone ts 
rigid owing to a calcified substance between its cells cartilage is nrrn 
but relatively clastic o vmg to a gelatinous intercellular material, and 
tendon is pliable and strong owing to the presence of tough bundles 
of fibers bervveen its cells Fat also is a connective tissue but it has 
a contrasting predominance of swollen cellular elements and a ma 
tnelv small amount of intercellular material DIood is a modified form 
of connective tissue and a transfusion represents the most common j 
practiced grafting operation from one human individual to another 
It IS interesting to note that all t>pes of connective tissue maj e 
successfulW transplanted as free autografts and tend to retain t eir 
original structure through complete survival as with cartilage or 
through absorption and partial replacement as with bone an 
grafts 

PHYSIOLOGICAL AND CLINICAL CONSIDERATIONS 


When transplanting living autogenous cartilage grafts an important 
consideration is the survival of the livinc clement of carci a _e 
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cmthge cell The matrix is inanimate material produced by activity 
of the canilage cells If the cellular elements fail to survive transplan 
ration the matrix will degenerate but if the cellular elements survive 
the matrix will remain Obviously cartilage cells like si in cells may 
fail to survive when the graft is transplanted in debilitated patients 
\ ith low plasma protein or with secondary anemia The canilage cells 
maj also die when the graft is transplanted m tissues with poor circu 
iation even though the general condition of the patient is satisfactory 
Such grafts with dead cartilage cells may remain in place but over 
long periods of time the cartilage matrix w ill be invaded and replaced 
b> fibrous tissue This probably accounts for the occasional gradual 
disappearance of a few autogenous cartilage grafts, 

The belief that thick autogenous cartilage grafts survive better than 
thin grafts is erroneous The central portion of a thin cartilage graft 
survives better after transplantation than the central portion of a thicl 
cartilage graft since the latter is further removed from its source of 
nourishment A rule which applies to autogenous cirtilage grafts is 
the smaller the graft the better its chances of complete survival after 
transplantation 

Three chief zarieties of cartilage arc distinguished In one which is 
nvalme the matrix or intercellular substance is, almost clear and free 
from obvious fibers Actual!) this matrix contains dense collagenous 
nbrris held together vvitli a binding mass of the same index of refrac 
tion which makes it appear homogeneous When isogenous rib earn 
lage grafts are examined microscopicallv following transplantation one 
'vill often note absence of this cement substance which permits the 
dense collagenous fibrils to be seen This is an earlv sign of degenera 
tion and the prelude to later invasion and absorption of the cartilage 
&raft The hyaline cartilages commonly used for grafting purposes are 
fib cartilage septal cartilage and alar or lateral cartilage 

Ibe other two varieties of cartilage are termed hbrocartilage and 
are characterized by a matrix which is pervaded bv obvious connective 
tissue fibers When these are of a white vanetv the tissue is white 
rocartihge when they are yellow elastic fibers it is elastic fibre 
cartilage The only type commonly used for grafting purposes is yel 
low elastic ear cartilage 

All types of cartilage are surrounded bv a membrane the penchon 
riwu which carries the blood suppiv for the avascular cartilage 
, , tnasscs such as nb cartilage mav be invaded bv an occasional 
ood vessel apparently because the mass of tissue is so great that 
nourishment and elimination by simple diffusion is not pos 
^ e Fluids from vessels m the perichondrium and from the occasional 
penetrating vessels diffuse through die matrLX to the cartilage cells 
Waste is eliminated bv diffusion m the opposite direction The 
mechanism of this diffusion is not Known 

takes place until adult life from the deep layer of con 



nective tassue cells of the perichondrium -vihich form a maun sut;- 
stance about themselves separate from the perichondrjom and b« 
come cartilage cells Growth also occurs by division of cariiiage cells, 
followed by the prodaction of matrix about each cell separating them 
one from another 

Autogenous cartilage grafts will survive following transpknutron 
as living cartilage m hether tran^lanted with or v, ithout ^eix pen 
chondnum Adult grafts neither increase nor decrease in sue the 
growth propert) bemg absent m adult cartilage Dupertius’ has dem 
onstrated ihe actual groxvth of young auricular and costal cainh « 
grafts m rabbits which indicates the possible importance of using 
autogenous grafts m a growing child so that growth of the cattdi « 
will keep pace with the general growth of the region grafted 1 have 
noted definite growth in two segments of human ear cartila e ivhich 
were buried after careful measurement m a child one year of age and 
removed cw o years later This would indicate th t Dupcrcius valuable 
observations on rabbit cartilage also apply to human cartilage Obvi 
ously further investigative work with a larger number of cartilage 
grafts IS necessary to determine the grow ih properties of young human 
cartilage grafts 

In summarizing it is seen that the matrix or intercellular substance 
of cartilage gives this structure its property of clastic rigidity and 
adapts It for its special function of support TTie matrix, houever 
IS produced by activity of the living cartilage cell and intransplaot 
ing autogenous cartilage the survival of this cell w ill determine the 
ultimate surv ival of the graft structure 

AUTOGENOUS CARTIUGE ©RAFTS 

Autogenous cartilage is always the material of choice for transpUn 
tacion It survives as living tissue is not subject to invasion or absetp 
tjon and it remains as part of the living organism unul the individuil 
in whom it is transplanted dies This is true whether the cartilage is 
transplanted with or without its perichondrium Experimental studies 
m humans hav e demonscrated that autogenous rib cartilage grafts Ktaw 
their normal structure up until thirteen years following transplant 
tion Autogenous septal * alar and auncular cartilage grafts also sur 
vivc as living cartilage (see Fig 146) . 

Factors m and Objections to the Use of Autogenous Rib Grarh or « 
Repair of Deep Depressions —Why then does the surgeon not 
use autogenous nb cartilage for the repair of deep depressions 
objections to its use are enumerated and discussed as follows 

Dangers Frojn the Chest Operation —Some surgeons feel tha 
operation to improve the appearance of a depressed nose 
justify the additional nsk associated wirfi the chest operation to o 
the patient s ow n nb cartilage These men prefer to use iracrio 
terial m the form of foreign bodiw such as ivory vitalliurn an 
talum or preserved cadaver cartilage Actually the remova o 




Fis 1 t 5 —/I Lcrvcr powcf tm'Tuficanon of aa ac ly^ocs rib cardla"* graft 
t^ned r-el”e jears Note complete absence of mcaron or absoT>aoa. B \troc 
e~ocs *e-^ eaniLi'’e craft boned three \ears. Note absence larasioa and 
C Acto«-cot3 alar carrilace graft boned two and one halt rears. 
*s CO endecce of tnvasioa or absorpaoo. D Ac'o^enocs ear cartilart cra.t 
cor'd tfcr'e rears. Ne'e absence of lovasoo or absorpooa. Coder hr*h po'ver 
the carrila^ cells a ail of these acto^enocs grafts appear liVe Imng 
^ Preserved cadaver rib cartila'** graft boned een trends. No^ cava 
M'l 0 ardh^’t bv strands of connective ossoe and loss of caitilane cell stroctore 
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H ^ Moderate saddi d-press:oa of low er nose B Two senments o^ 
septal canila'^ senabir Jsped are placed on* on top of the othtr 
ti- y** septal cartilage grafts arc inserted beneath the nasal stm overlvtnar 
c**'»e 5 jQjj_ RaJier d-ep depress ons o^ the nose can be satisfactorily* repa.red 
cartilace crafts- AMien necessary septal bone ira\ be csed to supple 
tbc septal cartOace grafts. 
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nents chest cartilage is associated with %ery little additional risk m 
reasonably expenenced hands Infants and small children have a very 
mild postoperative convalescence and with adults the reaction is not 
severe if the chest is properlv strapped 
Naturall}. the chest operation is contraindicated when the patient is 
not a good operative nsk In such cases the repair should be made 
vuth isogenous cartilage or preserved cadaver cartilage If this modi 
fied t>'pe of procedure is associated with danger no operation should 
be performed 

of Pj/zewf —Children and voung adults have a long life ex 
pectancj and the> require longer lasting grafts than do elderly patients 
Autogenous grafts are therefore indicated for > oung patients and 
isogenous or preserved cadaver cartilage for older patients 
Autogenous cartilage should be used m growing children because 
of the growth possibilities of young cartilage grafts The chest opera 
tion is definite!) not contraindicated in health) infants one )ear or 
m(^e of age since the postoperative reaction m infants is very mild 
Extern e Defects —Large skull defects especialK in children may 
rquire a larger amount of filling matena! than the surgeon feels justi 
CO m removing from the chest wall In such cases cadaver cartilage 
or isogenous cartilage mav be used B\ the diced cartilage method 
ovvever a surprising!) large defect can be repaired from a moderate 
^unt of the child s own cartilage The bulk of the autogenous diced 
increased when necessar) b) the addi 
n of diced isogenous or cadaver cartilage 
bjectfon by Pflfient— Occasional!) a patient will refuse to allow 
c removal of his own chest cartilage An explananon b\ the surgeon 
usually convince recalcitrant individuals 
en the patient is a war worker or in service it mav be advisable 
use cadaver cartilage since this modified procedure requires a 
^cr period of hospitalization and convalescence 
lac ^f Cartilage Grj/rr— Living autogenous costal carti 

sh3 “'ing isogenous cartilage sometimes undergo a change in 
Krafth^V^ orbending following transplantation When the 

line inserted in the nose the alteration in shape changes the 

!atcr*rn^^^ ‘'^se This complication can be corrected however bv a 
remove^^*^^ operation in which projecting poraons of the graft are 

Alterations m the shape of the graft can be prevented to some ex 

displaced segment mobile so that it can easih be sutured in proper 
S" ^olumellar pocket 

Poss°h ualizc septal cartilaee as a free graft. There are 

the surceo ' septa! cartilage grafts in nasal surgery and when 

use rh” understands that autoecnons septal cartilage grafts arc reliable he 
475 1937 ™ xanety of condiQons (Peer L A Arch Otolaryng 
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tent by proper removal and shapmg of the cartilage before trampb 
ration The graft should be made to fit snugly m its bed with no de 
spaces between the cartilage and the underlying tissues 



r g 149 -Repa r of Saddle Nose -uitb Rsb Carr hgt Graft 
j4 Deep saddle depress on of the nose 

B Lateral le v sho rtp large r b cart Jage graft n pi cc w tb i suppore g 
butttew graft m the columella ,, 

C Dra ng sho ving ho r 1 r nd of cartil ge graft n ert d n c lum 
s notched lo fit over na al spn This preiencs 1 pp ng of the graft 
D Reht onsh p of the t> o caruUge ef*hs 

Postoperative irregularities occurring tvhen large segjutf'ts 
cartilage are inserted to fill efvtwisivc sKuII depressions can be 
vented by using diced autogenous grafts These small cubes can 
patted into a rounded contour and the) do not produce postopw®^’ 
irregularities in the forehead 
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In summarizing autogenous cartilage should be used \\hene\er a 
small defect can be filled safelv ■with septal alar or auricular cartilage 
When the defect is sufficient!) large to require nb cartilage the selec 
non between autogenous isogenous and preserved cadaver cartilage 
must be determined b) the surgeons judgment in each individual 
case observing the rules which have been enumerated and discussed 
Use of Metal Supports —The metals vicallium and tantalum have a 
limited but important place as filling and supportive substances These 
metals in time ma) orma) not replace liv ing isogenous cartilage grafts 
and preserved cadaver cartilage grafts The) will never replace autog 
enous cartilage grafts 

LIVING ISOGENOUS CARTILAGE GRARS 

Livmg costal cartilage removed from one individual and trans 
planted beneath the tissues of another has been used rather cvtensiv el) 
for recotistruction of the auricle m children Gillies^ more recentl) 
devised a method of auricle reconstruction in wluch ear cartilage re 
moved from the mothers ear was transplanted in the child to form 
the structural framework for the auricle I have been informed b) 
men who have used this proedure that the late results are disappoint 
mg due to partial absorption of the isogenous ear cartilage trans 
planted from mother to child 

M) own clinical observations of living isogenous nb cartilage trans 
planted from mother to child have indicated reduction m the size of 
the graft over long periods of time One child who had mothers nb 
cartilage transplanted to form an auncic rather suddenl) lost the 
complete cartilage framework two )ears after transplantation 
1 examined sections of an isogenous nb cartilage graft buried three 
'ears and nine months and noted a complete absence of invasion or 
a sorption and very normal appearing cartilage cells Microscopic e\ 
amination of other grafts buried a shorter period of time showed m 
'asion and partial absorption of the matrix and degeneration of the 
cartilage cells 
M) 

impression is that living isogenous cartilage is not a verv re 
•a le form of grafting material m certain cases while m others it 
appears to remain as living cartilage with normal appearing cartilage 
ceils for long periods of time 

PRESERVED CADAVER CARTILAGE 

Human cartilage preserved in alcohol was used rather extensivel) a 
ago to fill depressions in the nose The procedure was dis 
ed because of the belief that these grafts either suppurated or 
replaced b) fibrous tissue 

konner* m collaboration with Pierce revived the method utihz 
» tesh cadaver nb cartilage preserved in aqueous meithiolate solu 
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tion and kept at refrigeration temperature until used This presened 
type of cadaser cartilage has a ^vlde field of use and represents a \il 
uable contribution to plastic surger> 

Experimental studies with septal and rib cartilage grafts preserved 
in alcohol and buried in human tissue have demonstrared rhat ihese 
grafts are slowlj invaded and replaced b) fibrous tissue over loir 
periods of time Their important field of application has been dis- 
cussed earlier m this paper 

DICED CARTIUSE GRAFTS IN REPAIR OF DEPRESSIONS IN THE SKULL 
In 1938 I reported on the operative repair of deep depressions m the 
frontal region of the skull in fifteen patients The depressions wert 
filled vv ith segments of autogenous nb cartilage inserted one above 
the other These patients presented normally rounded skull contours 
until about tvv o months after the operation but from this time on 
irregularities developed which outlined the separate nb cartilage sej 
ments The irregularities were most noticeable when an extensive 
depression had been repaired 

Secondary operations in which projecting portions of cartflage were 
removed served to improve the line of the forehead but did not com- 
pletely correct the irregularities Some immediate improvement 
also obtained bv introduction of sheets of dermal graft between the 
cartilage and the ov erl> ing skin of the scalp but the late results were 
disappointing Depressions in the skull repaired b> insertion of bone 
grafts likewise present postoperative irregularities similar to those 
seen after the incroducemn of seq-ments of nb cartilage 
About SIX V cars ago it occurred to me that cartilage m small se" 
ments might lend itself to smoother molding The cartibffc could he 
cut into many fine Cubes much as a cook dices carrots when prepat 
mg a salad These fine cartilage cubes could then be introduced into 
an exposed depression in the skull and gently patted into a rounde 
contour and the skin of the scalp sutured over the rounded surface o 
the cartilage mass I repaired a rather deep depression in the skull m 
this manner and was extremely pleased with the simplicitv of « 
procedure and with the postoperative result . 

Since then I hav e repaired depressions in the frontal region of t e 
skull by this diced cartilage method in nine cases The postoperaav 
contours of the forehead in these cases have been far superior to t o 

previously obtained w ith large segments of nb camUtre , _ 

I experimented to learn w hat change or changes m the dice ca 
hge took place in situ 1 stored the excess of diced nb ® 

neath the skin of the chest of seven patients After successru 
tion on the skull the stored excess cartilage w as removed at me ^ 
and sectioned Microscopic examination showed that , 
tween the small cartilage cubes were occupied first by ^^““fiQo^ves 
by ingrowing connective tissue accompamed by numerous 



CARTILAGE GRAFTING 


413 



“ Depression in the Skull z,tth Diced Cartilage Grafts 
Deep depression m the frontal region of skull 
o ^posurc of a skull defect by an in\cned T incision 
, ^ of dicing rib cartilage which has been remo\ed from the right 

1 e of the patients chest This ma> be done b> an assistant while the surgeon 
depression m the skull Fresh rib cartilage from a rclatne or pre 
f'tu rib cartilage from a cada\er mas be used instead of autogenous rib 
wrtilage 

F of diced cartilage f rafts into a depression in the skull 

* ^ f gently patting the mass of diced cartilage squares into a rounded 
I * I ^PPer part of the midime incision has been sutured Excess 

grafts are squeezed out through the lower portion of the incision 
okm of scalp completed sutured O'er the rounded surface of the diced 
ft age grafts On the left side the incision should extend through instead of 
“Clow the brow 

„ D'^grammatic cross section m the region of the skull defect before in 
'roduenon ot diced cartihge grafts 

ill f^'^grammatic cross section in the region of the skull defect after intro 
auction of diced cartilage (Peer L A Arch Otolar>ng 38 li6 1043) 


s Each small cube of cartilage rested against adjoining cartilage 
^ 0^ at some points contracture of the cartilage mass being thus 
ind'^T^I The filling in of the numerous small spaces bentecn the 
I'lclual cartilage grafts ^\lth connecDve tissue added to the bulk of 
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Fig bl — Kepa r of Deprest on Following Pemo of Osicowi 
A Ost omt ar s g from o ter table of frontal bone 
B Exposure of osteoma , 

C Osteoma removed w«h outer table of fr ntal s nus A small 
frontal bone is removed abo\c the sinus expo mg the dura Th rnembriiie 
ing th sinus is completelv removed exposing die inner table of the frontal a 
D Enure cavity filled vjth finely d ced cart lags grafts (Jni 

E The upper part of the wound h s been sutured and the ® j 

cartilage grafts is squeezed fioin the lot r part of die vound \ luv a 
metal t bbon 

F ^\ound sutured 

G Cross seen n in region of frontal s nus showing osteoma ansmg 
outer table of the s nus _ 

H Cross section in reg on of frontal sinus shot ing diced cartuige g 
fill ng defect 

the enure diced segments For dtis reason the diced cartdage 
actually filled a larger space than did the solid nb carolages 
tvhich they were cut 
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Autogenous diced rib cartilage grafts shoa\cd avell nourished cells 
normal appearing mntrrx and complete absence of invasion or absorp 
tion Preserved diced nb cartilage grafts showed definite invasion and 
partial absorption of the cartilage 

OTHER CLINICAL USES OF DICED CARTILAGE GRAFTS 

Reconstrucfion of fhe Auricle —In 1942 I presented some cases of 
complete reconstruction of the auricle in which I had used diced 
autogenous cartilage grafts to form the framev^ork for the recon 



Ai ear mold used b> the author which was made b> the 

^'^P3n> of New \ork Another mold has been made recently with 
. and indentations of the ear accentuated The plaster model from 

<c these molds were formed was sculptured by Dr Raymond Albraj of 
i>ewark New Jersey 

structed auricle The advantage of this method was that it permitted 
e surgeon to form a cartilaginous plaque of any desired size from 

•he ch,,d3 b 

^ 0 lowing this meeting Dr Aufncht suggested the possibilitj of 
ing an exact model of an ear from the patient s own cartilage by 
diced cartilage grafts in a perforated vitallium mold 
'itallmm mold containing the cartilage grafts being buried be 
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I ig 153— f n ] t on of E r h mneu rk fro? i t>>ced Za uUsf 
A Method of d c ng p tiems rl cartJage i to miny fine cubes 
B 1 1 e d cfd cprtilag gr frs re JOtro luce 1 nro each half of a p«‘ 
t italliu II e r mold . 

C Tl e t%\ hal es of the cat mold I a\e been nrml> fastenef t aether w 
tall um screws press ng t! e sepa ate culcs of cart Uge mo the hape of an 
The m id contami g ih ca til ge is nsened m a poebet bene th the P*,f . 
abdomnat sk n During a pt t>d of tl we momls connect! c tis e . 
\cssels pro\ thr ugi tl e oproinns n the mold nd fa r n the sep rate c 
cubes f rmlv tog ther n the f rm of an ear Tl is can be ccomphshcd pc , . 

D The vtalluin ear mold has beta wmoicd from th abdomnal P 
three montl s after trantpbntat on Tl e n o hah es of the mold have bee 
anted and the d ced cart I gc eat fr mewotk removed fr n the mold ^ 
r Ti e iobe portion of the carulage ear is remo ed and the frame v 
serted beneath tl e skin m the eat teg on 
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neath the abdominal skin to pcnnit connectu e tissue to grow through 
the opemnes m the mold and bmd the diced cartilage grafts together 

Following this sugtresTion I had a plaster model of a normal auricle 
made and a perforated MtaUium mold formed from this plaster model 
(Fic b’) I then remo\ ed cartilage segments from the chest of a \ oung 
bo\ with congenital absence of the nghc auncle diced this cartilage 
into mam fine cubes and inserted them m each half of the \itallium 
mold (Fig b5) The two halves of the mold were then firmlv 
screwed together and the mold inserted in a pocket beneath the child s 
abdominal skm 

Three months later the vitallium mold was removed from tlie ab 
dominal pocket, and when the two halves were separated a perfect 
car model formed from the patients ovvn cartilage was removed from 
the mold. 

This cartilage framework was then successfullv transplanted be- 
neath the skm in the ear region and has been m place four months I 
have not as vet inserted a skin graft behind the cartilage framework 
bat the method appears to have definite advantages in that it reduces 
the operations to tluree separate procedures 

The vanous stages of the reconsmiction of the auncic arc shown m 
Figure b3 

I am presenting this case because it demonstrates that one can form 
a patients canilage into anv desired shape b' packing diced cartilage 
segments within a perforated vicallium mold and bun mg this mold 
beneath the patients skin ^^^len connective tissue and blood vessels 
hare grown through the perforations in the mold and bound the diced 
cartilage segments together the cartilage plaque m the form of the 
mold can be successfullv transplanted clsevvhere beneath the patients 
skm 


Miscellaneous Uses— Diced cartilage grafts mav also have a field of 
application in general surgen for the repair of rentrrent hemia for 
closure of the bonv defect in spinj bifida and for |oint surfaces 


, ^ The pauents dmoned ear lobe which ts osuall present is sutured to 
c «r framew ork and a firm dressme applied to press the skm acainst the 
“rtib-e framework 

, ^ ^bout one month liter the cartil3'*e is separated above and behmd from 
we underline tissues. 

Ha split slan eraft w rapped about a dental stent mold is inserted behind 
e new ear to cover the back of the diced cart3a''e framework and the raw 
surface 

/ Drawin" representing the completed ear Thus far I have been unable to 
, . ^ * perfect appearing ear due to thictne^ of the covering skm which 

some of the sharp camlace detail It ma be advisable to buri the 
1^ ”™bee frame ork beneath a hairless part of the neck skm near the 
'icle The back of the camlace could then be covered b skin and the 
sw-un" up into posmon bv means of a neck flap ThK would be 
ta'»eotis m severe bums and other war mjunes where the skin m the ear 
hjd b«n destroy ed. 
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Fig 154 —Hep of Watto d Fistula lb Dteed Cart hge G afts 
A An ell ptic nc s on i mad about the fistula The th n scat tisn e widun 
this iccuon is then remo d \ iih exposure of the bony surfa c of the depress on 
m if masto d A skin fl p formed behind the fistula is md caied by docted 
outline 

B Tl e masto d fistula h s b en filled \v>ih diced cartilage grafts to cb- 
litetate the dei es n and pro nde base for the skin fl p Pteserred cadavei 
cattdage is an ad quate tiUint, substanc for a mastoid f stula 

C The sk 1 flap s brought fort ard and sutured t cover the depttsKd 
area filled \ th d ced cartilage grafts The sm 11 uscorer d area beh d the 
fl p heals by gtan I ti n and is n t not ceable because it is located u thus the 
I a r line The k n flap may be ouil ned rv o ecks before it s brought f : 
V aid to CO r th def ct in order to insure an adequate flood sipply 
L 4 1 Oolaorg 3f tS6 IW) > 



Fig 1S5 —Method of r pa r ng a depress on o e the mal r bone ith 
cartilage grafts Depress ons of the bony llo t of the orb c and d pr^ 
the rr astoid may al o be filled with diced cartilage grafts (Pc r L. 
Otolaryng aS I5(S 1943 ) 

I have found the grafts useful as a fillmg substance for 
m the viastoid resulting from simple mastoidectomies (Fig 15 ) 
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for depressions o er the malar bone resulting from an old injury or 
infection (Fig 155) 


SUMMARY AND CONCLUSIONS 

1 The important consideration -when transplanting fresh autogenous 
cartilage is sunnal of the luing element of cartilage the cartilage 
cell The matrrt of the cartilage graft ^vlll remain unchanged if the 
cells remam \ lable If the cells die the matrix w ill ultimatelj be im aded 
and replaced by connects e tissue 

2 The central portion of a thin cartilage graft sunives better 
after transplantation than the central portion of a thick cartilage graft 
since the latter is further remo\ed from its source of nourishment A 
rule which applies to autogenous cartilage grafts is The smaller the 
graft the better its chances of complete sunnal after transplantation 

3 Fresh autogenous cartilage grafts sur\i\e successful transplanta 
tion as luing tissue whether transplanted with or without perichon 
dnum Adult grafts neither increase nor decrease in size There is ex 
penmental etidence which indicates that young autogenous cartilage 
grafts continue to grow follow ing transplantation 

4 Lumg isogenous cartilage and presetted cada\cr cartilage are 
«n«rior materials for grafting purposes In selected cases preserved 
cadaver canilage has an important field of usefulness 

y A new technic of grafting b> diced cartilage grafts is described 
0 It IS possible to form a patients own cartilage into anv desired 
shape b> packing diced cartilage segments w iihin a perforated v itallium 
niold and burving this mold beneath the patients skin 
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CERTAIN REPARATIVE PROBLEMS IN ORTHOPEDIC 
SURGERY 


Major George K. Cari inter 

AND 

Captain Robert T Rosenfeld 
AIcdica Corps Armyo the U itpd States 
Rep\rati\e orthopedic sui^ciy is a major problem in the Armj 
general hospitals m this country This is understandable if certain fac 
tors arc taken into consideration The present conflict has brou ht 
together a large number of >oung men who are m excellent health. 
Thej haxe been through man) months of training m an effort to 
attain ph) sical fitness The treatment of shock by immediate first aid 
plasma and blood transfusions has contrived to save many of the in 
jured who otherwise would have succumbed Sulfonamide therapy has, 
unquestionably served as a valuable adjunct to a well planned surgical 
program Earh debridement and the practice of never 8utunn<» the 
wound has minimized pyogenic and gas infection and thus contributed 
towards saving manv wounded extremities from amputation 
High explosives higii velocity bullets and mechanized machinery 
have all contributed to extensive soft tissue and bone injury Were it 
not for the fact that these injuries arc sustained b\ strong and robust 
voung men who fortunately receive verv efficient first aid and most 
adequate earU treatment many would never survive and manv of those 
who do survive would have lost the injured extremity Althou^'h the 
injurv most frequentlv encountered is the compound fracture it u 
onlv one of the manv conditions that must be dealt with to restore 
the injured soldier to duty or to a useful life in his community 
In the subsequent paragraphs we propose to discuss the following 
problems 

1 The septic compound fracture 

2 Nonunion and loss of bone substance 

3 Malunion 

4 Certain fractures of the scapula 

5 Certain fractures at thp wrist 

6 Spondylolisthesis 

THE SEPTIC COMPOUND FRACTURE 

The septic compound fracture apparently occurs with less frequency 
in relation to the total number of compound fractures than m t t 
last war The treatment at this hospital consists of improvement of t e 
patients general systemic condiuon, elimination of the infecti 
420 
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process and necessary reparative surgery Reparative surgery is not 
performed until such a time as the patient s general nutritional status 
will permit major surger> and infection has been relieved 
The patient with a septic compound fracture shows loss of weight 
and appetite increased volume of interstitial fluid decreased total cir 
culatmg hemoglobin and decreased blood volume These constant 
findmgs \v ere described by I > ons ^ and our observ ation of his experi 
mental and clinical studies at our hospital has been most convincing 
The severe anemia and poor state of nutrition are best improved by 
the giving of ample uhole blood and a high ciloric and protein diet 
b>ons has found that the patient with severe sepsis requires 2500 to 
3000 calories each da> and the diet must include a 20 to 25 per cent 
protein content to maintain the nitrogen balance As the septic patient 
has lost w eight he must be giv en sufficient blood and plasma to restore 
the blood v olume to the normal for his a\ crage weight The nutriuonal 
status of the patient is often difficult to restore completely until his 
infecuon is well under control 

Infected compound fractures require ample drainage The wound 
treated with sulfanilamide A petroleum jelly pack is 
placed loosely m the wound to prevent its closure and to facilitate 
ninagc Care should be taken not to plug the wound with a pack 
or such a procedure will prohibit drainage A plaster cast is then 
^ Biamtam the reduction as nearly as possible We use a 
padded cast to protect the bony prominences Very little sheet wadding 
th*' L protect the si m unless the patient is quite emaciated and 
e bony prominences are exaggerated Windows should never be 
cut m the plaster The change of plaster is infrequent the time interval 
spending upon the amount of drainage and the severity of the 
infecuon 

It has been our experience that infected compound fractures of the 
^emur should be treated by traction so applied as to permit knee mo 
n it IS seldom possible to maintain reduction of a fractured femur 
rK ^ plaster cast Prolonged 1 nee joint immobilization by 

s plaster spica causes stiffness which is often difficult to relieve 
cvttah^ed bone fragments and sequestra must be removed to effect 
®nd this should be accomplished at the earliest possible time 
u Wound should also be examined for foreign bodies It is fre 
^uently advisable to correct o^emdmg of fragments and deformity 
> an operative procedure before wound healing is complete thus 
preventing a union with retained shortening and deformity When 
c patient has been properly prepared for this procedure bv the 
^aximum improvement of his nutritional status and the infection is 
Uer control the operative reduction has not been followed by a 
^5^ HP infection 

^ wfonannde and pentctlhn therapy local and systemic have served 
invaluable adjuncts in the management of the septic compound 
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fractures It should be remembered that the sulfonamides are like}) 
to cause nausea svjth further loss of appetite and inhibit cr) thropoiess 
m the bone marrow thus when they are used s>steinjcall} there is a 
greater need for plasma and blood transfusions PemciUm has been 
more eiTectiial tlian the sulfonamides in our hands but because of m 
limited supply its use has been restricted to selected cases Cenainl) 
the use of penicillin has permitted a performance of necessarj surgery 
with greater safer j and at a much earlier date 

NONUNION AND tOSS OF BONE SU5STANCE 
The common causes of nonunion as seen in war surgery arc com 
pound fractures which may haic lost bone substance at the fracture 
sire muscle interposiuon distraction which is frequently obsened 
when pins ha^e been used and improper immobilization 
The healed compound fracture with nonunion often pteseivts 
adherent scar over the fracture site It has been our pracucc in tfw 
severe cases to applv a full thickness skin graft before pcrfomun a 
bone grafting operation This is done to prevent postoperative brcA 
down of the scar and if there should be a flare up of laiem infection 
It IS of less consequence to the skm than it w ould be to the bone graft 
The preparation of the skin preparatory to bone grafung is most 
important The operation should not be performed m the piescnct of 
impaired circulation The time micrval betw cen complete w ovind htd 
mg of the compound fracture and the operation calls for special con 
sideration in each indn idual case Many factors mast be taken jnte 
consideration particularly the t>pc and duration of the infection, tiit 
circulation of the extremity and the general condition of the patitnc 
This time interval ma> be shonened by appropnatc sulfonamide 
or penicillin therapy It is fek that penicdJin is particularly beneficial 
when given preoperativ ely and postoperativ ely jn connection with am 
reconstructn e procedure on the healed compound fracture 

Nonunion is usually repaired by autogenous transplantation of bone 
Large defects of bone may^ be treated by the use of metallic replace 
ments instead of bone m selected cases but the indications for 
a procedure are rarely ericountcred Wc have used a metallic replice 
ment m onlv one instance Each case is given individual consideraaon 
in an effort to plan the least complicated procedure that will 
likely cure the nonunion or defect and reasonably' assure maio/rm® 
function It IS our practice to use ample bone which is usually taken 
from the ubia The majority of nonuniotw may be cured by mla) o 
onlay graft The fibula was tran^lanted into the arm to replay ^ 
ulnar defect in one case but the result to date makes us believe 
the use of the fibula as a graft should be confined to -j 

large tibial defects of the same extremity Dual grafts have been 
to replace a large tibial defect w ith excellent results m the one 
so treated m our hospital 
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che {emur \vc always apply a massive onlay graft and a bone plate 
The use of the plate permits postoperative fixation in traction wthet 
than a plaster cast thus affording: early knee motion 
In most of our bone grafting operations we routinely employ mu! 
tiple chip grafts to pack about and wiihm the fracture site It is felt 
that the free use of multiple chip grafts adds materially to the dc 
velopmcnt of union The bone ends must be properly denuded of all 
scar tissue and sclerotic bone before application of the graft The 
periosteum and adjacent soft tissues arc disturbed as little as possible 
Cask 1 (Fg 154) —A re'enty year-old soldier uas admitted t the hosptal 
luiic months alter h vmg s« t n d compound fractures of both ubvas Tl« 
Dunds re h led t\ o months after njory The pat ent pr s nted d finite 

1 meat and x ray v dence of nonunion of both t b as The sk n Mas n e c 11 t 

c ndit on 

Treatment of one I g om ted o tl c appbeat on of an nlay graft from the 
sametha Th graft as f> ed ith tall um sere s Multiple chip grafts aeit 
also us d Th sc ond I g operat d on m the same manner th ee ve ks 1« r 

Con a! e c u $ un eotfut and union as obu n d 


This case illustrates our usual method for treating nonunion of ibe 
tibia In selected cases the graft is removed from the well tibia Tha 
operation has been performed sixteen times in our hospital with no 



Tig J>7 (Case ll) — Nominon of radio { Ito nj, gunsh t aund A Pirop 
t VC B Nineteen c Is postop ran e Union present 
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failures to date One operation has been done so recently that the end 
result IS unknown but union is anticipated 

Case II (Fig 157) —This soldier developed nonunion in the radius following 
agnn shot wound The forearm was draining at the time of his admittance to our 
hospital Five months after the injury and two months after healing of the 
wound bone grafting was performed The bone ends were treated in the usual 
method The graft was rcmoicd from the tibia An onla>' type of graft was used 
etcept that the radius was recessed sufficiently to prevent an undue prominence 
of the graft Recession is unnecessary in the humerus and femur because the 
shafts of these bones are w ell padded by muscle The cortical graft and recipient 
site were trimmed so as to permit medullary contact The graft was fixed with 
four vitallium screws Multiple chips were used Convalescence was uneventful 
The patient developed solid union with no evidence of recurrent infection 

This case illustrates our method of treating nonunion of the bones 
of the forearm In an occasional case particularlj. when both bones 
are involved either or both bones are plated as well as grafted We 
have to date performed ten such or similar operations for nonunion 
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on the shaft of the radms or ulna ITtcre is one known failure to d 3 *t 
Operation has been done too recently in one case to permit an ctalui 
tion of the end resulc but union is anticipated 

Casf hi (F g 158) -A n enc>-onc year old sold « presented nonumon of ib 
femur sis moml s aft r having sustained a simple fracture of the femur A bo e 
prs/r of the onlay r>pe was used The crnct of the femar war denod d sd 
fictently to e po e the medulla o that the medulla of the graft was m c ntict 
with the nedulla of the recipient A vitallium plate was used to provide s^equia 
immob lization n 1 also to perm t earl> Lnee mocton Cf nvalcscence w as c rmd 
a d b ny union rtsulied 

Nonunion of the femur is treated liv the appbcation of a m^\e 
onlav graft and addttion3ll> of a tttallmm plate Supplemenufj mu! 
tiple chip grafts are used We hate employed this operation m file 
cases with eveeUent results In one case of nonunion of the femur a 
sliding mlav graft was used but a plate was not applied Union was 
delayed but hnally occurred after six months This patient had not 
received proper consideration of his nutritional status and after four 
and a half months of failure to show clinical or x ray evidence of 
umon blood volume determination showed a marked reduction vvhich 
was relieved b\ repeated Wood transfusions 
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C«E I\ (Fig 159) —This soldier was adnuncd with a healed gunshot wound 
of the right thigh The shrapnel had caused a scterely comminuted fracture of 
the femur Insufficient callus developed after a period of eight months to permit 
weightbearing A tibial onlay graft operation plus the use of multiple bone 
chips was performed It was noted at operation that extensive muscle mterposi 
non was present The strength and size of the femur at the site of limited union 
was Tnateriall> increased b> the operation 

This patient did not present nonunion at the time Of operation 
Bone grafting was performed to provide sufficient bon\ substance for 
w eight bearing 





t (Case V)~4 Extensive loss of proximal extremity of radius B 

Q owing removal of Steinmann pm C Postoperative vitallium replacement 
'ne months postoperauve (CTonunued on following page) 
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Case V (Fig 160) — \ soldier sostamed a compoand fracture of the pronmal 
half of the radios from the explosion of a O-mm. shelL "Searl} two months were 
required for complete ound healin? There was no infection The extensor and 
scptnator muscles showed loss of function but there were no sensor> disturbances. 

A long tibtal graft or replacement b> fibula was considered but it was felt that 
berer fmcuon of the elbow and forearm could be obtamed b^ the use of a vital 
Imm replacement Four months after the dare of mjur^ the repbeement was 
jppLed. Six months after this opennon the flexor carpi ulnans muscle was trans- 
planted in order to obtam monon m supuuQon. 

This IS the onlj instance in which wc have emploved vntallium 
plates for this pamailar fracture Ten months after the replacement 
the patient presents good function of the arm except that the wust 
and finger extensors arc still w ealw The flexor carpi radialis mav at a 
later date be transplanted into the extensor tendons in event excessive 
weakness m extensor power persists 

MALUNION 

Malumon has not been frequentiv encountered It arises usuallv 
when the panent has suffered multiple and verv severe mjunes and 
the pnmarv problem has been the saving of his life Efficient earlv 



^ B 

rotaa ^ -Severe coxa vara defomutr and 90 de g r ee s of externa] 

f distal fragment following compound, comminuted intertrochan enc 

^ of femur A Preoperanve B Following intertrochanteric osteotomy* 
before the Amcncan Academy of Orthopedic Surgeons. Inscruc 
«cnon on “Bndging Large Bone Defects,** January 2-6, 1S44 
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treatment of the fracture has beea impossible An occasional ca^c b 
seen which may be attributed to the discontinuance of support before 
the fracture becomes firmlv united 

Casi, M (Fig 16V) -A twenty > ar old sold tr \as admtt d four montJ' 
after having suffered a gunshot \ ouod to the right thgh v ith resuJnr ca. 
pound comm nuted mtcrtrochintcric fractu c of the femur The wound luj 
been healed for longer than two month The patent had a severe cow ran 
deformity and 90 d grees of external rotation of the d cal fr gm nt An int r 
trochanter c oste corny v as p rfomied with correct! n of the external rown a 
and the co a ra a d form tv 

FRAtTUMS AT We WRIST 

Injuries to the wrist arc frequently encountered Quite often the 
injury has been so extensne that spontaneous fusion occurs Cat 
should be exercised to insure fusion m the proper position for inkylos 
Lpon tuo occasions a fracture of the distal radius (Colies) had healed 
with 50 much deformity that osteotomy was performed for reW 
of pain and miproicment of function TTic results m both of these 
cases were excellent 

Nonunion of the carpal scaphoid occurring in line of duty sad 
with sufficient recamed pain and disabilit> to prevent dutv has been 
seen upon sc\ cral occasions Our treatment of choice in this PT® 
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case has been an open operation to drill the fragments and the appli 
cation of a bone peg which is removed from the adjacent radius 
In the fe\\ selected cases m which this operation has been per 
formed the result has been satisfactory 

C«E VII (Fig 16'’) —A thirty year old soldier was admitted nine months 
after having sustained a severe wnst injary The wrist was painful and motion 
was limited X rays showed a fracture of the scaphoid with marked displacement 
of the fragments and nonunion and a dorsal dislocation of all the carpals on the 
radius except the semilunar At operation the entire proximal row of carpals w as 
removed Four months after operation he presents good function and no pain 
except after strenuous use of the hand Extension of the wrist is still moderately 
limited but the other motions are nearly normal 

FRACTURES OF THE SCAPULA 

Fractures both simple and compound m and around the shoulder 
joint are commonly seen In the gunshot injuries the problem is chiefly 



tilt 1^*^ (Case VIII) —A Fracture of right scapula on admission to this hos 
ai ten days after injury D Four months after injury C D E Range of mo 
non four months after iniury 


of clearing up the infection which is usually present Fractures of 
e scapula have been seen occasionally in patients with multiple in 
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juries and have healed \tithout residual disability with a minimum 
of treatmetic to the fractured scapula 

Case \ HI (Fig 163) -A twenty eight year old sold er was adnuued tea ip 
after a severe shoulder njury X rays sho ved a fracture through th bass of th 
glenoid cavity with marked comminuuon of the body of the sc pula. The glen d 
cavity was markedly displaced meduUy Strong traction was ppbed a^ was 
continued for six weeks with no relief of the d splaceirent It was quite tvidtBi 
th r the hacnir of the b se of the gleno d eoold not be reduced exupt by ta 
open operation 

Kellogg Speed recommends red non of these fractur but states ibt iM 
futtcuonal result follow ng open reduenon is no greater than one usually obenm 
following tionoperati c tre ttneni. Concrvative treatment v s employed ntfic 
than an open reduction \ ra>s three months 1 ter rev a(ed compl ce hedutg 
without any ch ngc vharever in the orginal position The p Went protnt i i 
normal range of pa nlc s moti nd function v as complete so that he ccmld be 
disch rged to full mlirary duty before the end of four months 

Another patient with a similar injury was admitted to the hospital 
shortly after the admittance just described The treatment was similar 
and the end result was just as good In both of these cases of sesere 
comminuted iaceurc of the base of the scapula twth marked iL 
placement of the glenoid strong tracuon was applied without im 
provemenc of position Both patienK tvent ahead to complete recoven 
of functiOfL An ill advised open operanon would not have imprond 
the end result Although the x rays taken after complete healing stiB 
showed a bad reduction these cases were not suitable for reco'isttuc 
cue procedures 

SPONDYLOLISTHESIS 

Spmal fusion for spondy lolisthcsis in the soldier is rarely indicatA 
The condition if present practically alw a> s exists prior to entrance in 
the Armj and furthermore these soldiers may seldom be restore 

to full duty following operation An acquired spondy lolisthesis mus 

accepted as a rare entity The condition is usually congenial and is 
often asvmptomatic until the patient sustains a minor back mjurv 

Case IX (Fig 164) —A thirty seven year old sold er v th eve te ^ 
serv cc V s admitted becaus of di abl ng low back nd r gbi P* " ^ ^ 

pain began four ye is prev ousJy foDovvuig a fall dunng a j ; tsu cort«t . 
increased n sever tv TKc p«o to the tght leg beg n s x months p or ro * ^ 
tance and there vete deiviuce symptoms and findings referable to the ng ° ^ 
lumbar nerve root X rays showed a second d grec spocidylolothes 
the fourth and fifth lumb r ert bra As the soldier had h ghly spec atae ^ 
and vv s of definite value to the service n operation was thought in 
was bel eved that the spondylol sthesis was congenital in or gn but ha 
been aggravated by military serv ce pafonred 

A right umlat ral laminectoms of the fourth lumbar vertebra s P 
b> the neurosurgeon nd defia te wdetice of sc r ti sue with ^ 

nerve root was found Th $ was rebe d and t the same time a sp 
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done using a large tibtal graft and maluple bone chips o%er the left lanunae 
Addmonal fixation nas obtained by a MTlson plate attached to the spinous proc 
esses of the third fourth fifth lumbar and the first sacral \crtebrae The posmon 
of the patient dunng the operation caused reduction of the spondjlohsihesis and 
the Wilson plate maintained the redaction postopcram cl> No plaster immobil 
izauon or brace t\as used 




fif K 1 i!^ (Case IX) —Second degree spond> lohsthesis benv een fourth and 

lit lumbar \ertcbrae following fall in ju jitsu contest A Prcoperaove B Post 
j^^***^® Note spondj lolisthcsis reduced C Postoperatirc Note bone graft on 

Satisfactof} fusion occurred as demonstrated by x rays and the patient has 
ten entirely free from all back and leg pain for nine months postopcram cly He 
'S5 returned to duty eight months after the fusion and foUov. up a month later 
tetea ed no disability The patient is able to perform full duty in the infantry 

SUMMARY 

, ^ ^rtain reparatne orthopedic problems were selected because 
show the importance of mdu idual stud> and e\ aluation of each 

^ ^ septic compound fractures comprise the majority of the cases 
in our hospital special consideration has been gi\en to a more 
tK standardized approach to this problem 
M fundamental principles m bone grafting operations 

be to the preoperative care of the patients have 

bee" f Strict adherence to these surgical fundamentals has 

found necessary m order to restore maximum function 
A careful reconstructive procedure which is well planned to ob 
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tarn a definite end result will prevent unnecessary or ill advised sur 
^erv \\hich IS likelv to result m no wnpros etnent or a complete failure 
5 The disabled soldier must be restored as completely as possible 
and m the shortest length of time and this rev lew b presented m 
an effort to show the principles and end results which tend to accon 
plish these ideals 
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Limbs and phalanges are less often remo\ed today than formerly 
This IS largel) because the element of infection has been largely con 
troUed by debridement of the wound and the use of the sulfa drugs 
and peniciUm In addition damage to some of the main \ascular chan 
nels can now be corrected by vessel suture or even by the mtroduc 
tion of a vitallium or other type of cannula 


INDICATIONS FOR AMPUTATION 

The indications for amputation may be outlined briefly as follows 

1 Irreparable darmge to (a) vascular structures (b) sop part 
itmctiires (c) bony structures or (d) newal structures, or a combina 
tion of two or more of these factors These conditions arise ordinarily 
m compound fracture or in crushing wounds of the soft parts 

2 Infection involving the soft parts or bone Such infection may 
appear as an immediate sequence or it is represented by osteomy elms 
as a later or terminal factor 

3 Disease processes, such as arteriosclerosis, diabetes or tumor 
This necessity may arise independently of injury or the disease process 
may be aggravated thereby Oftentimes the relationship of trauma is 
extremely doubtful particularly when the injury is remote or has 
been of a minor type 

4 Deformity causing grouth disability as from contractures sequen 
to wounds burns fractures or infection Congenital deformities 

V^ji ° group 1 recently amputated an arm because of a 

olkmanns ischemia following an elbow fracture sustained many 
>ears previously 

3 Economic reasons wherein prolonged disability and uncertainty 
cm be exchanged for assured recovery by the saenfite of a phalanx 
of a hmb 

Morale —Morale has to be considered however before consigning 
^ patient into the amputee class It means something to be singled out 
^ that man with his leg off for the individual is immedately set 
^part or discriminated against from an economic as well as from a 
social standpoint This handicap is often visited upon the immediate 
as well However there is no need for gloom over the prospect 

f T*'* and a portion of the text of this article are from the authors 

niconiing book Clinical Traumatic Surgery to be published by the \V B 
'^nders Compan> Philadelphia 

Attending Surgeon New \ork Post Graduate Medical School and Hospital 
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of losing an arm or a leg thousands of amputees have learned to 
surmount the affliction m such a manner as not to impair their eamin 
capacity or station m life Large numbers of men m World \\arl 
and unfortunatelj many in World War II are in the amputee class. 

The Will to Get Well —In the treatment of any victim of severe 
trauma the uill to get well is an important element In an amputee 
It IS practically a necessit> The modern prosthesis especially for the 
lower extremity is extremely efflcicnt and there are a considerable 
number of amputees who are going about their daily work almost 
as w ell as if they retained a normal limb Even in sports baseball and 
111 football particularly an amputation of a leg or thigh has not im 
peded athletic prow ess I know of one man w ith an amputation of the 
leg who still goes about his work actively as a landscape expert and 
IS agile enough to climb a 40 foot ladder or swing himself to the 
top of a high tree 

RULES IN AMfUTATION 

The Time Element —Immediate amputation is indicated usually to 
prevent gangrene or infection to avoid added hemorrhage or to pre 
vent additional shock Such amputations are usually performed when 
shock has been brought under control In this connection it is per 
tment to remember that no major operation should be performeil 
unless the systolic blood pressure level is 90 or over the mam excep 
tion being w hen hemorrhage cannot be controlled prior to the opera 
tive procedure 

Intermediate amputation is indicated usually to curtail gangrene 
and infection or to overcome secondary hemorrhage and shock Such 
an amputation is as a rule performed days or weeks after the onset 
of the injury 

Late amputatton is indicated generally to control gangrene and m 
iection and for plastic cosmetic or economic reasons Here t « 
amputation is ordinarily a later event and frequently is not performe 
for a long time after the initiating injury 

The Zone Element —There is a pHcc of election for the upptf 
as w ell as for the low er extremity and these lev els are selected because 
of anatomic considerations and also because of the greater 
provided for limb fitung (Figs 165 to 168) Except as to the nnge^ 
or toes amputations through jomts are avoided because 
afford insufficient coverage and are poorly adapted for jj 

the larger joints such as the hip knee shoulder and 
necessary to preserie from S to 6 inches of the bone if ue a 

retain pint motion If we cannot conserve this amount P,j 

better to amputate abov e the joint Experienced surgeons avoi 

taring in any area not well covered by soft parts for 
lower one third of the leg is a poor zone because it lacks 
coverage 
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The Shape Element — Fincy or intricate amputation flaps are no 
longer m \oguc For this practical reason most amputaaons are of 
the circular flap t>pe or a quadniatera! flap t\pe In the lo-wer e\ 
trenut) it is necessary to keep the scar from the stump end m order 
to present pressure and thus an effort is made to ha\e the scar on 
the postenor surface 



1 ® Stump Element— The distal end should be i^ell padded and the 

and soft part coverages should be movable and free of adhesions 
Sea ^ should be made to prevent inclusion of ner\ e ends in the 
^ so that painful stumps or actual neuromas ma> be a\ oided 
lessTl should be smoothed so that proncs or exostoses are 

and occur These appear as a rule m the femur and tibia 

fton * tendency to curl upxtard becoming sources of imta 

and eventual ulceration and infection The\ occur most often m 
presence of infection 





AMPUTATIONS 


439 


and for that reason it is often advantageous in high amputations of 
the leg to remov e the entire fibula 

The Emergency Element —The chop guillotine or siusagc amputation 
IS used in warfare and in civil accidents when the question of saving 
life IS the most important element Shock hemorrhage and infection 
are the three mam indications for this type of amputation The name 
arises because the limb is removed without an> definite flap formation 
and oftentimes all the tissues are cut on the same level Modifications 
sometimes are possible whereby the skin can be somewhat longer than 
the underljing muscle lasers or the bone 



ksualK the emergenev ls so great and the tjpe of infection is so 
to be feared that the amputation stump is left entirel> open Within 
a few da>s traction strips of adhesive plaster can be applied to the 
SKin leading to a cord and weight so that coverage of the stump is 
provided (Fig 169) It is surprising to sec how much coverage cm 
e obtained bj these means In other cases it ma> be necessarv later 
*0 perform an amputation higher up or to readapt the flap forma 
i<on to provide better coverage At times it is possible to modifv the 
process to bring it within the field of a definitcl> planned procedure 
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AMPUTATION TECHNIC 

Various stages in ampucition technic are shown m Figures 170 to J75 
Circular Flap Melhod —The following are the steps in the technic of 
the circular flap method of amputation 



Fig UO-Relaton of the ampucaced overly ng structure to the bor) smur 
and the metl d of cov rage (Figs I70~17) are from Ampitaocns by mjwi} 
of the auth r Surgeon Gen raJ fijtl ) 


I Tourniquet or hand control 
Circular incision of all lav ers dow n to the hscia 
T Skin flap retracted and muscles severed bv a circular sweep » 
the bone level making the skin flap at least 1 inch lonffer than w 
muscles 



4 Retract the muscles and saw the bone on a lev el 1 ^ ^ 

the muscular zone Most operators prefer an apenostea 
rather than to strip up the penosccum and use it as a coverag 
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end of the bone Hence the periosteum is pushed up just beyond 
the saw line before the bone is removed 

5 Secure the \ essels 

6 Identify the mam nerves and cut them off above the level of 
the muscles In some cases injection of the mam nerves before muscular 



Fig 172 -Suture of the muscles 


severance IS said to prevent shock Saline solution alcohol or novocain 
niaj be used for this purpose My own practice is to pull the nerve 
ow clamp It about an inch from the lower end cut it off below the 
c amp sew it back on itself or bury it m the depths of the muscle 



tooted anj special antishock advantage m the injection of 
nerve preliminary to severance of the surrounding parts 
* muscles over the bone end viahng sure that no bony 

In the case of the tibia be sure that the anterior 
Snlar surface has been smoothed off so as to a\ oid pressure and 
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jf my pan of the fibula u retamed this bone slould le se ereJ t 
least 1 inch higher tl an t) e ttbn 

8 Coapt skin and subcutaneous tissue with nonabsorbable mtenal 
interrupted sutures being used 

9 Drainage depends upon circumstances If drainage becomes nects- 
sar\ the drain is inserted at each angle of the wound and is composed 
of rubber tissue or tw isred strands of nonabsorbable suture mateml 

10 Apply a heav> dressing of gauze and cotton and aioid pressure 
oier the edges of the flaps 

1 1 \ posterior splint ma\ be applied to maintam the knee or tke 
elbow m extension 



F»g 174 -Fa cial overUppme 


12 Redressing will probaW) be needed within a few da>s ac u 
time the drainage should be removed In some undrained cases i 
possible to postpone the redressing for ten da>s or more 
Quadnlaferel Flaps —The edges of a quadrilateral flap 
rounded or square and the antenor is generally made lonow t u 
posterior The combined length of both flaps slightl) 
diameter of the limb In some cases the ^vound ma\ be the e « 
mg factor as to the available use of the flaps and 
genuity must often be exercised to provide a suitable coverage 
after healing adhesions and puclering are avoided 
Quadrilateral flaps taken either fram the anterior or 
from the lateral margins should fit snuglv and ev er> effort ^ 
made to have the bone at least 1 indi from the skin edge 
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of the procedure are practicallj as alrcad) outlined in the preceding 
section remembering that the incision begins shghtlv abo^c the le\el 
of the proposed bone removal 

Special Raps— /« the foot practicallv all the amputations that we 
vere taught to carrj out as students ha\c been abandoned because 
the} provide a support much inferior to a leg amputation The Sjme 
amputation is still regarded with favor bv some surgeons but the 
technic for its proper performantc is difficult and in m> belief the 
outcome is far inferior to a well performed amputation of the 
lower leg 

In the knee the Stephen Smith and the Gritti amputations are soil 
well regarded b\ some while others prefer the Callander procedure 
M> ow n preference is for amputation of the low er fourth of the thigh 
that is in the supracondj lar region 



Hvnd AM) Foot— Here conservation should be the absolute rule 
inasmuch as the blood suppl) is usuall} ample and the necessit} for 
salvage is paramount Awi to sa e the outer side of the hmd and the 
^riner side of the foot 

The order of value of the fingers is mdeT thumb little ring and 
Middle fingers In combinations the thumb and index exceed all others 
In the fingers a sliding graft made i« situ will oftentimes provide 
^ satisfactor> coverage and the aim is to place sturdv shin on the 
•intenor surface If the middle finger is to be removed it is frequentlv 
nciter from the cosmetic and ntihtv standpoints to remove the head 
ndjacent metacarpal 

The big toe is the most valuable Next the fifth toe and it is to 
be remembered that weight is earned in the mam on the base of the 
Sreat and fifth toe and the heel In amputations of the foot this cam- 
>n^nangle should be kept in mmd 
I be stump end of a finger or toe is often tender This mav be due 
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to a bonj spur nerve inclusion or an adherent scar Re\ision of the 
stump may be necessary I have one case m which I have twice revised 
a finger tip onl> to conclude finall> that the alleged pain was a 
neurotic complex and not an actual reality 

AREft CARE 

As soon as the sutures are removed hardening of the stump should 
begin This can be started b> exposure of the stump to the open air 
or electric light Soon this is /ollovvcd by definite self massaging of 
the stump and later the patient is taught to bring the stump end rather 
sharpl> against a broad surface such as the seat of a chair The skin 
can be hardened by using an ounce of povv dered alum to one pint 
of water or a dram of zinc sulfate to one pint of water It is im 
portant to have the patient activate the muscles above the stump level 
b> definite exercises notabl) m leg amputations where the integrity 
of the quadriceps is particularly imporrant 

t/LCERAHON 

Stump ulceration is an index of pressure either from 'wnhm due to 
a bony prong or from without due to prolonged contact with some 
part of the prosthesis The former or the ulcer of intrinsic origin 
may also arise from a neural source mdicativ e of a trophic disturbance 
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WTiate^ er the euologic factor prompt recognition is necessarj and 
heed must be gi\en to local pain redness or s\\elling because these 



Fi" 1/7— Ejection of ulcerated area prelimmarj to graftme 

are the initial signs of impending mischief If the pressure is relieved 
before the skin breaks ulceration will be prciented and perhaps opera 
tne disabilm avoided The operative steps are shown in Figures 176 



to ISO It IS cspeciallv necessarv to be on guard in diabetics and arteno 
sclerotics because reparative power m this qroup is alreadv much 
impaired r t ^ r 
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$1 d g ped cle graft 



PROVISIONAL PEG LEG 

A provisional peg leg should be applied ;ust as soon ^ 
end m an amputation of a lower ertremitv responds favorabl> to 
poseful massage In some cases this period is reached within a 
weeks 



AMPUTATIONS 


447 


The simplest form of peg leg is a broomstick stuck into a bucket 
or cone of leather A better t> pe is to make a plaster of pans mold 
of the stump and use this as a model for the bucket or cone to which 
maj be attached the lower end of a crutch providing the so called 
Pvlon t>pe of provisional peg leg (Tigs 181 182) In some cases it 
ma> be necessarv to applj a shnnker which is usually made of 
stiff muslin or an elastic bandage the idea being that edema is 



F*? I8I — Temporary peg leg ^Mth a leather plaster or plastic bucket 

prevented bv the application of such a constricting agency to the 
stump end Ordinarily this is not needed if the above activating 
process is started immediately 

ARTIFICIAL LIMBS 

^or the loiter extrefmty these are made of wood usually willow 
^nd in some cases metal is chosen customarily duraluminum The ob 
jection to this last is that it is light m weight but heav'y in expense 
satisfactory device weighs approximately 6 pounds The cost of an 
^riificial leg ranges from $75 to $250 00 Careful fitting is necessary 
®nd the patient should be cautioned against pressure on the stump 
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ma> be used by inv pauent unable to use the remimtnf. ^ 
writing purposes or when a bimanual amputation etntt The trained 
amputee becomes e.mordinanly adept bv practice and Ln oS 
are almost as skilled with the artificial as with the norma) ijrb 



18? -An p tai { arm r fo arm h mg ho A Icticc vliid canVe 
I mpcl o CT t cl r otl r objects 

CINEMATIC OR MOTORIZED STUMPS 
Cinematic or motorized stumns arc adaptable chiefly for the upptt 
e'{tremit> and here the object is to bring cut tendons through tht 
oscrUing skin and to these hooks or cords are attached which m 
turn lead to an articulated prosthesis I hat e seen some of these cases 
and in cooperative patients the outcome is extraordinaril) dramauc 
For details see the clinic b\ Captain Arthur Kessler AIC USNR 
published simultaneouslv with this paper 
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Fig 1S6 -Amputation of arm with artificial activated device 

« 

PAINFUL STUMPS 

After an amputation of a leg or an arm the patient is quite likely 
to complain of pain in the foot or hand respective!) So called 
pnantom pains are difficult to overcome and m some cases weeks or 
ttionths may pass before they disappear 

, 'vorld War I and to a lesser extent at Pearl Harbor 1 adopted 
he plan of telling the amputee to select six windows in the ward and 
each night to throw one finger or toe out of a selected window and 
on the si\th night to throw away the entire hand or foot Strange 
3sit may seem this concentration or diversion or psychiatric endea\or 
and I hi\e done the same thing effectively m civil cases 
^n actually painful stump should give clinical evidence in the form 
0 adhesions svv elhng localized tenderness or c> anosis In addition 
nianv of them on roentgenologic examination will show irregularity 
or prong formation m the bone especially if the pam is said to persist 
prosthesis is removed We must how ever be on guard for 
t existence of a psj choneurosis of the txpical post traumatic varietv 
Jn such a suspected case enough novocain is injected actually to 
sensation and the patient still complains we ma> be reason 
^ > sure that the condition is psxchic and not physical 
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NONTRAUMATIC CONDiTJONS 
ArCeriosclerosjs djabetcs and tumors are often indicationj for am 
putation With such persisting or comcidentaJ conditions it is ofjtn 
tiroes asserted that a slight trauma is the starting point for ulccnuon, 
infection or gangrene Such assertions arc justified m some cases but 
should not be unrescn cdly accepted inasmuch as the under!) m ds 
case situation is often in and of itself of a progressne character 
Patients hnotvn to be suffering from arteriosclerotic or diabetic 
conditions should be cautioned as to the harmful effects of even 
tnsial injuries and warned against amateur chiropody 
In the case of arteriosclerosis or diabetes affecting the foot,tnthi 
spread of infection or gangrene above the level of the anUe it be 
comes frequcntl) a matter of great judgment as to whether the hmb 
should be removed below or above the hnee Generally speahm in 
such cases amputation above the knee offers the best prospect bcaase 
if the hmh is remov ed below the knee the chances of anterior and 
posterior tibial vitality may be compromised enough to tmpccdcitctj 
lation and thus a secondary amputation may become neccssarj 

ANESTHESIA 

The question of anesthesia under such conditions becomes evtreine!) 
important Most obseners are of the opinion that et^er is the best 
medium when spinal anesthesia for some one of a variety of reason 
may be inappropriate Dlock or local anesthesia is usually mapplieabi* 
m disease processes and as a matter of fact has v cry hide place w 
type of amputation 

Refrigeration anesthesia is apparently making a definite place for 
Itself Those who have employed it are particuhrly enthusiastic ovtr 
its merits m the poor risk case as m the presence of artenoscie^s 
and diabetes The advantacfes appear to be tint little or no anwtbesu 
of any' type is required and that the repair process is active Person 
ally I have bad no experience with this method 



CINEPLASTIC AMPUTATIONS 


Captain Henry H Kessler 
Medical Corps United States Naval Reserve 
PRELIMINARY CONSIDERATIONS 

The first steps m the rehabilitation of the amputee are to remo\ e 
the stigma created by the defect and restore the individuals ability to 
perform gainful employment Contrary to popular notions the physi 
cal and vocational disabilities associated with the amputation are not 
so serious Through safety factors within the physical and mental 
personality the amputee can invoke hidden talents and compensate for 
those that are lost These abilities he submerged like an iceberg ready 
to spring into action when the emergency arises and reveal their 
potential value 

Public Prejudice —The greatest hurdle for the amputee is the trucu 
lent attitude of society which condemns him as unproductive and 
tiseless This attitude is one chat has remained as a vestige of the 
pnniitive fear of the unknown and unexplained Deformity is still 
^ociatcd m the mmds of men with the Devil Malignity Sm and Evil 
Through the medium of prosthesis however the illusion of 
wholeness or normality is restored There is no deviation or mconsis 
tency in appearance to incur this intuitive prejudice The artificial 
umb not only hides the defect but may also provide hmited and 
occasionally complete restoration of function 
Amputations of Lower Extremity —There are very few individuals 
'\ith below the knee amputations who are senously handicapped They 
carry out the full measure of the routine pursuits of life in industry 
3nci m their private lives Many of those whose amputations are 
above the knee behave m a similar category although in this instance 
c loss of the natural articulating knee mechanism becomes a senous 
to a sizeable number of persons In general however pros 
* csis m the lower extremity serves a useful purpose in that it can 
replace or duplicate the function of weight bearing that has 
been lost 

Mechanical Arms —The outlook for the arm amputee on the other 
3nd IS not so good The artificial limb performs the useful psychologi 
cal purpose of filling the empty sleeve and hiding the defect It fails 
owever m the ability to reproduce the function of prehension that 

the U S Naval Hospital Mare Island California 
are or assertions contained herein are the private ones of the writer 

are not to be construed as official or reflecting the views of the Navy Depart 
or the naval service at large 
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has been lost \ es it can be imitated but unlike the lo%cr extteitu^ 
JE cannot be duplicated It a for this reason that so many arm amputee 
discard theit artificial arms after a comparatively short trial Mjnj 
persevere but ultimatclv refuse to vvear the limbs because they find 
them heavy awkward and unnatural They ate thorou<^hly di^ 
pointed m not being able to achieve c\ cti a dose approximation to 
normal use They are especially disillusioned by their inability to 
duplicate the dev er performance of the artificial hmb salesman viKo 
has attained artistic perfection through \ cars of practice and tr mm 
These were the conclusions obtained from a personal surie) of ’ 6 
persons with arm amputations only 12 per cent of whom vote their 
arms for cosmetic reasons and onlv 2 per cent acruallj used them 
In a survey made m Germany after the last war onlv 1 8 per cent 
(129) of a group of 7000 arm amputees wore a mechanical arm 
Artifiaal arms have had a long development from the remarUbe 
contrivances produced by ihc armorers of the middle a^es down to 
the modern manufacture of atm prosthesis They all fail lor two 


reasons 

In the first place it is beyond human ingenuity to duplicate the 
intricate and dexterous function of the hand and fingers Attempts 
have been made bv means of ingenious devices such as hooks cbws 
magnerv chucks and artificial hands to prowde this function vuth 
little success 


In the second place these dev ices arc operated bv means of spnn c 
cords and pullcvs calling into phv certain complicated and unmture 
actions which make u difficult for the individual to adjust him^w 
For example m opening the hook claw or hand the actions follow 
the difficult pattern of a set of niechani a! gears The muscles o 
the opposite shoulder must go into first gear m order to oiwome 
the inertia and resistance of the closed hook or cbw This n a 
plicated movement m which the shoulder must first assume a fiv 
position and then be immediately followed by intcns muscular efto ^ 
The next muscular effort simulates the action of a second gear m 
1 C follows through the first movement with sufficient 
the hook widely enough to encircle the object to be crasped At 
point the smoothness of this muxculac effort is disturbed b\ the os 
sitv for a braking action to provide the exact amount of force nr 
sarv to keep the hook from closing until the object is 
encircled Finally there is a release of muscular effort so t a 
spring or elastic on the hook will permit the hook to close in 
object to be grasped , jjjjd 

This IS a scries of compheated acts which is not otain y 
into phv m normal physiological action Whde it is true 
movements can be performed cffici ntly with , »fficienc> 

amputees nevertheless rarely achieve the naturalness 
of normal muscle action by this method 
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Prehension —The natural prehensile function of the hand cannot be 
reproduced artificially It can ho\ve\er be duplicated by means of 



P'S 187 -The Krukcnberg operation permits natural grasping function the 
approximation of the two fingeihVc elements 



P 188 The radius and ulna arc clothed with muscle and si in The presena 
non of normal tactile sensation is an added advantage 

fingerlilvc elements in the Krukenbei^ or forapization operation 
the^^ Here the forearm is split into these ttvo elements 

hidms and the ulna each clothed with muscles and slun in such a 
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has been lost Yes it can be mutated but unlike the lower cxuemity 
jt cannot be duplicated It is for this reason that so many arm amputees 
discard their artificial arms after a comparatively short trial Many 
persevere but ultimatel> refuse to vvear the limbs because they find 
them heavy awkward and unnatural They are thoroughly disap- 
pointed in not being able to achieve even a close approximation to 
normal use They are especially disillusioned by their inability to 
duplicate the clever performance of the artificial hmb salesman who 
has attained artistic pcrfccuon through y ears of practice and traimn 
These were the conclusions obtained from a personal survey of 276 
persons with arm amputations only 12 per cent of whom wore their 
arms for cosmetic reasons and only 2 per cent actually used them 
In a surv ey made in Germany after the last w ar only 1 8 per cent 
(129) of a group of 7000 arm amputees wore a mechanical atm 
Artificial arms have had a long development from the remarkable 
contriv anccs produced bv the armorers of the middle ages down to 
the modern manufacture of arm prosthesis They all fail for wo 


reasons 

In the first place « is beyond human ingenuity to duplicate the 
intricate and dexterous function of the hand and fingers Attempts 
have been made by means of ingenious devices such as hooks chits, 
magnets chucks and artificial hands to provide this function with 
little success 

In the second place these devices are operated by means of spun s 
cords and pullcvs calling into plav certain complicated andunnatur^ 
actions w hich make it difficult for the mdiv idual to adjust himse f 
For example m opening the hook claw or hand the actions folio" 
the difficult pattern of a set of mechanical gears The muscles of 
the opposite shoulder must go into first gear in order to overcome 
the inertia and resistance of the closed hook or claw Tins is a imm 
plicated movement m which the shoulder must first assume a 
position and then be immediately followed by intense muscular ero 
The next muscular effort simulates the action of a second gear m t 
It follows through the first movement with sufficient 
the hook vvidch enough to encircle the object to be grasped t 
point the smoothness of this muscular effort is disturbed by me 
sity for a braking action to provide the exact amount ^'”'^'^.,1^ 
sary to keep the hook from closing until the object is 
encircled Finally there is a release of muscular enoit so 
spring or elastic on the hook will permit the iiook to close m 


bject to be grasped , 

This is a senes of complicated acts which is not jj^est 

ito play in normal physiological action Wfiife it ^ nracucf 
lovements can be performed efficiently with considera 
tnputees nevertheless rarely achieve the naturalness an 
f normal muscle action by Ais method 
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asked to contract the muscles which fle’C and extend his fingers or 
\uist The site of the flap is outlined with a dye and is generally 
placed over the area of widest muscular excursion This excursion 
occurs as a result of the elongation and shortening associated with 
muscle contraction and relaxation This varies from ^ to % inch m 



189— A three sided flap is outlined each arm iH to inches long with 
the base on the ulnar side of the forearm 

forearm flexors to 2 inches in the biceps muscle The excursion 
^'^ensors of the forearm or the triceps m the upper irm is 
^ rarely exceeding y inch These extensors act more 

than acme motors As a role the proximal arm of the flap 
®tni of which IS about 1% inches long comes to lit. at the junc 
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tion of the middle and distal thirds of the ampiimion sterna Th. 
base of the flap is placed on the ulnar side of the fotearm and th 

™ to be bti 

preserved this position ” 




catgut the flap rc ers d n jotJf into a tube 


The skm and subcutaneous tissue are cut doun throw h 
thickness and stripped away from the underijing muscle 
After all bleeding is controlled the end of the fijp is reversed on i 
producing the mouth of the new tube With subcuncuhr i 

No 000 plain citguc about 1 to IM inches of the tube is 
(Fig 190) 
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The muscle js then canalized after t^\o parallel incisions are made 
through the muscle sheath b> means of an obtur-tor or large straight 
scissors (Fig 191) On the \olar side of the forearm the fie\or sublimis 
digitorum is canalized and on the extensor aspect the extensor com 
mums digitorum muscle is treated in the same manner The canal runs 




of muscle and not the tendon On the \ olar side the tendon 

be radialis and the palmans longus uill frequenth 

motor in long forearm stumps These tendons 
niust^'f^ motor and are not pierced b\ the skin tube Care 

2 so be taken to canalize onI\ the superficial third of the muscle 
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Deeper penetration misses the superficial flexors and tuns across seienl 
short muscles \\ ith less muscular excursion and numerous inttrmuscu 
lar septa mterferinj, with good function of the motor Deep placemetit 
of the motor also causes pain on use because of pressure of the sUn 




Fig 19 -Upper The \oand * 
w thout undue tens on Lcmer The rest f th uperne al 
a split ih cLncs graft 

canal against the underlying bones Pressure necrosis is an adde 
m the deeply placed canals gh ^nth 

When the canal is completed the tube is draun^t^ 
curved clamp care being taken tlie adjacent si 

passage The mouth of the tube ^ then ummd t ^ 

(Fig 191) Several sutures are taken m the com 





\ 


Fig 19J — Incroducnon of p«gs m feccnt 3 > healed canals 

jessing applied The first dressing is done in ten da\s After 
are h P«Ss are introduced (Fig 193) and resisote exercises 

cffun. Ace bandages are used as in a leg stump for shrinking and 



''ecks th \enous circulators equihbnum Bj the end of sir 

stumn , accomplished A plaster mold is made of the 

mai be'^^ ^ from Sivhich the arm is built. The arm 

^ed immcdiateU although it is sometimes necessary to make 
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fine scre%v adjustments m the let ere that ran from the pc s to tic 
hand mechamsm (Fig 194) In this manner both poutt and dcliati 
balance can he secured (or the reciprocal muscle moton The aitiS J 
hand IS remoi ed ev ery night and no other precautions are tilcn cretpt 
that of otdinarj cleanliness The canals ate hept clean anth alcohol 
or benzine 


EVALUATE N 


Sufficient experience oxer a period of fifteen years has been gaiped 
to evaluate the utilitv of the cmcplastic operation While it is not 
desic,ned for hcav-j work it can nexerthcle^s be used for heavy uorl 
by appropriate reinforcement of the hand for special tasls These mm 
and w omen arc engaced in a \ anct> of yobs such as clerk hthezraphet 
painter truck drn er machinist inspector ot transmission lines tncl 
foreman fur sorter accountant press operator needle board tepiir 
man stereotype operator and so on 
Canals can be made at any site of amputation to within 4 inches of 
the acromion with practical utihtv (figs 19? 196 19;) In foream 
stumps length IS desirable However disarticulations at the wnstsK 
troublesome Orcuhtory troubles are frequent Fitting over the irR^ii 
lar surfaces of the stvlotd processes is bothersome Furthermore room 
IS required for housing the a scmbly of the hand mechanism m the 
region of the wrist If the hind is not reamputated about an tch 
abov c the snloid process of the radius the afTecicd hand is too Ion 
and becomes quite noticeable Short forearm stumps can be u « « 
hv means of fivatjon canals In this case the apparatus is attachea to 
the stump bv means of the canal The entire stump then moves as* 
unit advantage being n1 cn of the full power of flcvion and evttnaon 
of the entire stump to activate the hand mechanism 
Of ■’64 cases approMmatelv two thirds of the patients are wwon 
and using their arms in the routine pursuits of life some for fine ’ 
v ears Of this activ e group 90 per cent hav e had forearm 
Patients with above the elbow amputations do not do so well The ^ 
of the mtuni elbow articulation is as much of a handicap m ^ 
upper cxtremitv as the loss of the knee mechanism in the 
tremitv Despite good control of the hand mechanism by tn sts 
the biceps and triceps muscles the artificial elbow action now c ^ 
plicares the natural psvehomotor patterns with resulting m oor ^ 
non and poor timing Nevertheless m select cases with a 
operative attitude and in double upper arm cases it has a 


value (Fig 198) to 

My own procedure m above the elbow . .jnpot 

provide the amputee with a standard mechanical arm ^ 

learn to use it he will have a difficult time adjustme bimse 
plastic arm On the other hand if he learns to use the s a 
It will facilitate the ease with which he will operate the 
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*nent hand mechanism bj means of the direct attach 

utilih biceps and triceps muscle uiU protide a wider range of 
an the standard arm can furnish 
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MEVRl ir KESSLER 
SUMMARY 

The needs of the arm amputee should be anal> 2 ed wjth discnnu 
nation The solution of his social and vocational problems cannot be 
met by standard formulas Nor can they be solved if the pnmii) 
considerations involved are financial Regardless of cost and time he 
must be studied with the one end m \it\v providing him throe h 
surgery or prosthesis with the means of increasing his mental and 
ph} sical pow ers so that he may be able to meet the competition of 
those vv ho are free from gross defects 
Many amputees are best served without prosthesis They use their 
stumps as paper weights or as propulsive tools or do not use 
all relying on the overdevelopment of the sound arm in strength 
and coordination to carr> out their functional requirements The use 
of 3 simple strap around the end of the stump acts as a holder in 
which can be placed an) implement from a work tool to a toothbeudu 
For the majoritv of arm amputees more direct help is required to 
offset social prejudice and provide additional functional assistance 
Here a discriminating judgment is required m deciding on the type 
of prosthesis 

Unless the patient cooperates the best surgical result and the best 
t) pe of prosthesis \v ill be w asted The expectan ons of the amputee *« 
frequend) too great He expects to duplicate the phjsiolo icartc/ 
prehension with ail its infinite variations He must therefore be m 
formed of the limitations of prosthesis Despite these limitations many 
of the amputees make a remarkable adjustment This adjustment is 
factlicated with the cmeplastic arm because it depends on a natutil 
physiologic process Reeducation occurs m a simple manner m a short 
space of time 

In the manufacrure of the apparatus it is important that weight be 
kept down to a minimum Furthermore the mechanism should be as 
simple as possible The more complicated the prosthesis the less use 
IS the arm For this reason it is undesirable to use anv more than wo 
reciprocal motors Triple motors and quadruple motors have tw 
made but my experience has been unsansfacton m utilizin'^ them o 
full advantage , 

The arm can be designed for heavy as well as light duty 
on indications m the specific case How ever if the dominant ac ) 
will be heavy duty it is more practical to futmsh the patient w 
standard mechanical arm with a hook of convcntiona! desi n 
It IS not advisable to perform the cineplastic operation . 
time as the primary amputation Infection and 
trauma frequently complicate healing w ith failure of the pe 
to take 
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There is a tendcnc\ on the part of some observers toda\ to regard 
the complicated condition of backatgia as settled on the basis of 
disk displacement A feii c.tpenenccd surgeons are e\en of the opinion 
Aat an accurate diagnosis can be made bx the mere narranon ot the 
historx indeed it is asserted that am patient x\ ho has pain enough in 
the back to seek surgical aid is a sufferer from this disk sx ndrome 
Houexer a note of caution is alreadx being sounded especiallx since 
^jfficient time has elapsed to follow up some of the postoperatix e cases 
This apphes particularU to patients m uniform xvho can be subjected 
to rigorous control both before and after operation LikexxTse the fol 
^ up afforded b\ mdustnal medical departments and compensation 
bwrds is tending to subdue the enthusiasm of some of the proponents 
11 ho proclaimed that the remoial of a disk afforded complete and 
specdi cure Indeed it was asserted bx some that eien if the suspected 
Qok wa not found the etploratorv operaaon effected a cure with 
or inthout the finding and removal of a thickened hgamentum sub- 
navum 

The results of introducing a contrast medium into the spina! cord 
or X rav purposes is todax regarded with disfax or because the matenal 
® ^ni cases caused enough imtaaon to xi arrant the name foreign 
' reaction'’ Furthermore a pauenc xvho knows he has residual 
ratenal in his spinal canal is not rendered anx too happx ex en though 
back pain is lessened 

^ t cannot be too stronglv emphasized that any form of surgery thjt 
a ^ form of pathology ts not citrati e surgery To perform 
mmectomx or cxen an mterlammectomx and expose the spinal 
^ IS not minor surgerv on the contrarx anx tx'pe of intraspinal 
pcration is a major procedure and should not be undertaken bx a 
'ice or an occasional operator 

those term concealed disk has been used to account for 

disk ''hich the diagnosis xxas apparentlv certain and xet the 

soft found As to this one xxnter asserts that if the disk is 

u ^tiotjoh to allow the end of a forceps to displace it, then this is a 
K "hich should be remoxed bx the curet There is 

3ftcr disagreement, also as to the necessitx for a spinal fusion 

of th ^ ^ remoxed Some surgeons assert that after the removal 

sarv ^ fusion should alwavs be done others sax that it is unneces 

- there ar e those x\ho assert that fusion should be a secondarx 

Attending Sargeon \orL Post Graduate Medical School and Hospital 
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operation Most obsen ciS realize that the removal of a disk may rendei 
that segment of the spinal column unstable lead to arthritic chmgK 
and even bring about a recurrent type of back pain The recent ^pi 
of operation m which little or no bone js removed is said to rendfi 
fusion unnecessary but the fate of the remaining segment of the disl 
IS nevcrthtclcss problematical 

For a number of years the writer has compared the sacro iliac am 
lumbosacral syndrome to the semilunar sj ndrome of the knee In each 
^ bending and twisting violence « the usual source likewise a displace 
ment occurs that is often overcome by rest or manipulation The fat 
of the knee robbed of a knee disl (meniscus) was once regarded a 
problematical but now vve know there is a fibrous replacement that 
provides adequate restoration Tlic same process may occur m the m 
tervcrtebral )omts when a part of a disk is excised 

This matter of back pain originating m the disk certainly has been 
a source of satisfaction to the pathtsts who long ago asserted that 
there was such a thing as a slipped vertebra and that their mampula 
tion relieved it There can be no doubt that many times they did )u5t 
that efTcctivcly and often 1 have benefited certain types of bad 
algia by manipulation After all the spinal column is an inte raced 
set of )omts often amenable to the sime type of treatment appbed to 
other and more accessible joints Most of the disl dcrangements-90 to 
9S per cent of all according to those of cxpencncc-occur m rfi« 
region of the fourth and fifth lumbar vertebrae There is another group 
appearing m the cervical area and these are said to account for the 
radiating pain appearing m the brachul plexus distnbution often re 
garded as artlintis bursitis scalenus anticus syndrome and even re 
scmbhng the manifestation of an accessory rib Some of these stuatts 
have been diagnosed as an anginal or coronary attack and in 
cases lasting cure has been attained bv the remov al of a displaced inter 
cervical disk 

DIAGNOSIS 

Diagnosis is based on the follovvmg basic elements rccaihn that 
the process is essentially an intraspmal lesion and indeed the ear le 
operations were performed on the basis of an mtraspina! rumor 
BacL pain . 

Pain in the lumbar region that has resisted ordinary treatment an 
often is recurrent 

Uadiatm^ pain alon^ the sciatic distribution 

This miv^ cause pun on the posterior or external (lateral) marg 
of the thigh 

NeiP'al signs ^ 

Reflexes Knee and anl le jerks arc lessened or lost ensat 
lessened or lost on margins of the legs 
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Rise m protein content of spinal fluid to 40 mg or more per 100 cc 
Spend tests 

Straight leg lifting is impaired 

Positne Lasegue Patrick and other special tests but these are not 
especiallv reliable 
\ ray 

Spinograms of opaque material show distortion at the site of the 
lesion Aerograms show a similar condition 
History of preceding injury 

This IS not always necessarj and oddI> enough severe injury is 
neither essential nor frequent 

Of the foregoing diagnostic evidences the most constant set of 
symptoms seems to be low back and sciatic pain mterference with 
cep at night, and in some cases accentuation of the pain due to 
sneezing or coughing The paresthesia appears to occur in about 50 
vanabilic> and intermittency of the 
L constant Love and Walsh in 500 consecutive cases 
obtained a histor> of mjur> in 58 per cent between 
85 per cent of their patients had pain in the back 


OlFFERgNTlAL DIAGNOSIS 

nivosttis m> ofascitis arthritis systemic sciatica— all give 
thf symptoms resembling the disk syndrome In other words 
svm should not be made unless there is a combination of the 

^ ptoms already mentioned with or without verification by spmal 
^ proof after an air or opaque spmogram has been made 
and obtained by vanous tests of the Lasegue Patrick 

ot er types is not particularly impressive 
svmmctncal spines spondvlolisthcsis and intraspinal tumor usuallv 
6 motor as w ell as sensory signs 


localization of vertebral disk lesions 
(Spurling and Grantham) 

^ Third Lumbar Interspace 

1 Localized tenderness region third lumbar spine or lamina 
"ositiv e Lasegue and NafFziger tests This last means by occlu 
Sion of both jugular veins until the face is flushed pain and 
Paresthesia in the leg appear 
Changes m the knee jerks ankle jerk unchanged 
Hv’peresthesia or paresthesia in the distribution of the fourth 
2 nd fifth lumbar dermatomes 
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II Fourth Lumb-vr Interspace 

1 Localized tenderness over the fourth spinous process or Umim 

2 Positive Lasegue and Naflijger tests 

3 Unaffected anl le and I nee jerks 

4 H> peresthesia and paresthesia m the distribution of the fifth 

lumbar and first sacml dermatomes 
III Fifth Lumber Interspace 

1 Tenderness ov er the region of the fifth lumbar spine and lamin 2 

2 Positive Lasegue and Naffzjger tests 

3 Diminution of ankle jerk 

4 Hv peresthesia or p-iresthesia involving the distribution of tht 

first and second sacral dermatomes 

Most authorities assert that over 9S per cent of all lumbar lertchn! 
disl mv oh ements are at the fourth and fifth lumbar space 
Dand> asserts that the diagnosis of a ruptured intervertebral disl 
can be made solel) from the history of low back pam spreadin alon 
the posterior part of the thigh or legs with intensification of the pain 
due to coughing or sneezing With that statement I heartily disa ree 

TREATMENT 

The usual measures ire tried and if a reasonable period elapses 
without benefit most authorities advise exploration This takes the 
form of an exposure on the affected side through an incision 4 to 6 
inches long The exact site is previous!) identified by the insertion ^of 
a wire suture or by injection of Iipiodol or methylene blue ® 
is an important identification element 
Most operators place a pillow or other support under the prone 
patient so that the affected area ma> be arched as much as possib e 
Removal of fhe Protruded Disk— As alread) indicated originall) a 
laminectomv w as done after the usual fashion but more recently ex 
perienced operators say thit it is unnecessarv to remove a Urmna o 
at most onlv a smill section of the lamina needs to be excised om 
operators are able to obtain the necessary exposure b> widening t 
interlammal spaces , ii 

The protruded disk may be removed extradurally or trans 
depending upon the operative findings If the extrusion is un ^ 
extradural removal is possible but if the extrusion is in the 
transdural excision is preferable The extruded part may be ‘3’^® . , 
but in some cases is soft and fluctuant md if the latter re 
aspiration may be necessary Sometimes 

In size and general appearance the extruded mass vanes 
It IS said to pop out while in other cases the mass may ® 
by more or less of a pedicle The diameter of the mass is 
to % inch or more 



INTERVERTEBRAL DISKS THE DISK COMPLEX 471 

On occasion the disk maj not be \isible but if a soft spot is noted 
a small incision is made and Dandj states that if a thin forceps causes 
impingement and on \\ithdra\val sho^\s flakes of disk material then 
a concealed disk is certainly present and should be removed by a 
caret or forceps 

Spinal Fusion —As indicated there is much difference of opinion as 
to the necessit) for a spinal fusion The neurosurgeons quite gener 
aU) believe it to be unnecessary unless there is some defimtc evidence 
of bon) instability If a fusion is done either the procedure of Albee 
or Hibbs is used In the former a graft is taken from the tibia in the 
latter the spinous processes are used as the graft material 
After Care —In the nonfused cases no special type of dressing is 
used In the fused cases some \v riters believ e that a plaster of Pans 
^ing should he applied but the majority believe that this is unneces 

In the nonfused cases the period in bed varies from ten days to 
sev eral w eeks durmg this mterv al definite exercises are giv en to acti 
'ate the muscles of the lower extremitv In the fused cases the patients 
from four to six weeks or longer 
patients are up and about the need for a belt or dressing 
in dispute but the majoricv of operators do not bcliev e in the neces 
\a support 

mar ^These van In some cases the rehef from pain is dra 

sisr 1C IS only moderate and sometimes the symptoms per 
and even become aggravated Much apparently depends upon the 
selection of the case and the type of patient If the ele 
Thi ° ? PS'choneurosis coexists the outcome is likely to be poor 
most often to patients who have some object m view and is 
requent m compensation and litigation cases 

patients m the military service apparently have not 
^ te at least during the period that thev were kept m service 
ter mishaps occur so that there is interference w ith sphinc 

an ext^^° k others damage has been done to such 

ent that foot drop and other neurological conditions develop 

SUMMARY 

entU^^ enthusiasm for operating in this ty pe of case is appar 

cal owing to the realization that in many cases with classi 

rii- ^PComs the patients spontaneously recover or are benefited by 
^h^ordmary type of treatment 

enced^ icself should not be undertaken by the mexpen 

t"een ^ '^'^'cated a very careful distinction should be made be 
Jc IS e r ^ P|"sical and psychic type of patient avoiding the latter 
olorr\ ^ unwise to create a definite postoperativ e tvpe of path 

) or the expected relief of a presumptive pathologic process 
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The danger of permitting opaque material to remam withmifit 
spinal canal has alreadj been mentioned If m addition a segment of 
the spinal column honcier small has been remoied there is s}n^^ 
the opportumtj for a tvishful patient to blame the operation rath?: 
than the original condition for the residual sj mptoms 


PEItSONAt. OPINION 


I ha\ c examined and treated hundreds of cases of backache and in 
my o\\ n experience ha\, c operated onI> once for the s> ndromc of del 
displacement In many of m> patients the characteristic si<nis and 
sy mptoms hav c apparcntl> been present but under the usual form of 
management not only has the pain disappeared but also such neutoW 
ical manifestations as cliangcs m the reflexes and the paresthcsii 
I am not at all certain tliat the condition is not congenital or sloulv 
acquired and that it is brouqhi to the attention of the patient and die 
examiner by some more or less definite trauma 
An analogy bct\s cen a hernia of a disk and inguinal or anj ochtr 
form of hernia suggests itself inasmuch as trauma is often the acctist' 
factor m the latter whereas antedating conditions arc in rcaiit) rt 
sponsible 

I know ot several instances m which the disk svndromc has « 
curred at irregular intervals but rarel> with the intcnsitj of th on 
mal seizure Some oaticnts have learned b> a cutiou sec of nuwm 
ers to relieve themselves thus suggesting that the hemution iw) be 
of a pedicle t\ pc and when replaced ceases to act as a pam producm 
factor In other cases the suggestion is that fibrous tissue forms cr 
there is structural change so that the protrusion becomes smadtr 
fixed and hence less irritating . 

I do not believe that x\c should accept the patients histOip 
pain in the back w ith sciatic irritation af^gravated b> coushmg ot 
sneezing as sufiicicnt for a diagnosis because so man> other conmtior? 
produce a similar set of complaints flie diagnosis should be ma < « 
sentiall) on a set of intraspmal manifestation resembling those o 
intraspmal tumor and if relief is not obtained after a reasona e ^ 
of conservative methods then operation is justified if it Js per err* 
by an exptrienccd operator j j j a an 

Every pam m the back docs not indicate a protnioed 
more than every pain in the belly mlicates appendicitis or eicq F 


m the chest pneumonia i 

We should not lose sight of the fact that an intr^pina ^ 
IS a major tjpe of surgery and we should not ttijt 

undergo any procedure of this sort unless we are rea ona / . ^ 

relief cannot be obtained otherwise and that relief is reaso 


sured as the outcome of exploraaon 
The condition unquestionably does occur but that it is 


common I do 
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not bebeve Even if the diagnosis is proved a reasonable opportiinitj 
should be afforded for consename measures to obtain rebef before 
operaoon is recommended It is particuIarK important to be ultracon 
serrative in dealing with workingmen whose Inelihood depends upon 
ph\sical integnty and we should be extremeU hesitant in operatmg 
on this group because if all does not go w ell w e ma\ inflict a lasting 
disabibt) b> the ver\ act intended to obtain a cure 
After the foregomg w as w ntten I talked w ith Dr Raphael Leww 
Chief of the New \ork Labor Department medical orgamzation which 
passes on man\ thousands of compensaaon cases annuall\ He is of 
the opinion that this s^ ndrome is often an index of preceding struc 
tural mstabibn rather than the sole outcome of an isolated or smgle 
injur> The diagnosis is based essennalK on neurologic findmgs plus 
intraspmal x raj corroboration He states farther that the postopera 
tive results are \ ery uncertain and m man\ cases actualU ha\ e been 
harmful 


HYPERTROPHY OF THE UGAMENTUM FLAVUM 

These interlaminal bands of \ellow elastic tissue blend with the m 
terspmous bgament and help to make up the capsule of the articular 
forms the posterior margin of the intervertebral foramina 
\'Tien these bands are mioUed, as b\ pain or actual tearing the disk 
^ndrome is simulated and man\ of the simptoms resemble those of 
lumbosacral or sacro iliac sprain owmg to the fact that the spinal 
nene roots are compressed b\ the damaged ligamenL There is a \er\ 
*jwow space becw een these bgaments and the interv enebral disk and 
this ^ace ser\es as the route for the passage of the nerves after the\ 
^t from the dural canal Hence an\ enlargement of a bgamentum 
navum maj cause root compression TTie condition is most often 
ound in the same area m which the disks are found namel\ at the 
^^el of the fourth and fifth lumbar vertebrae and thus the s\Tnptoms 
are similar 

operati\e approach is the same as for a disk operation and 
or inanU the condition is not suspected imul a disk has failed to 
appear Then further research ma\ show hx-pertrophs of the ligament 
and, if so It IS excised 

that the condition is quite rare but, judging from the 
number of cases in which no protruded disk is found and m which 
a bgamentum fla\*um is enlarged the suspicion is aroused that this 
condition is being used as an ahbi much after the fashion of recumng 
catarrhal appendicitis m the absence of anx other findings to ac- 
unt for abdominal pain and so jusnfx operation 
I ^^onallx I have never encoimtered a case of hxpertrophx of the 
aW fl^vum and do not agree that a selective trauma is a prob- 

alo^ the onset, because trauma to register on this bgament 


must be of a X erv exceptional nature 
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The principles of inesthesia for plastic surgery are evolved from 
the requirements of this specialised type of surgery and in occasional 
cases from the demands of prolonged anesthesia and operation 
fortunately only light planes of anesthesia arc necessary for most 
procedures m plastic surgery This affords the choice of a wide nn { 
of anesthetic agents in fact almost every known anesthetic dm Kss 
some place m this field Also it is fortunate that the merabolic chanjo 
in the patient accornpan'ving a light anesthesia of several hours dura 
tion arc no more detrimental than a short period of %tr> deep ants 
thcsia Anesthetists especially appreciate the fact that plastic surgeons 
as a group have dc\ eloped a higfi degree of gentleness m the hssvdlBvg 
of tissues which is so accurately reflected in rhe conduct of the ants 
ihcsia The final choice of the proper agent and technic depends on 
(1) certain problems peculiar to plastic surgery (2) the condition of 
the patient and (J) the ability of die anesthetist 
The follow ing remarks are made taking for granted the fact th« a 
well trained sympathetic anesthesiologist is aiailable whose under 
standing of the problems and whose patience match that of thesar 
geon 

1 There should be no disforiion of the operative field by the wei 
thetic teebnie This applies equally ro the mfilrntion of the optratiw 
field with a procaine solution or the distortion of the nose or moua 
by a nasal or oral endotracheal tube 

2 No techmc or agent should be used which increases Weed m ^ 
surgical field Tlie greatest offender in this respect is respiratory <»• 
struction This error is always accompanied by an increase m 
pressure especially about the head and neck and produces 
unconwollablc oozing from the surface of the wound until the 
struction is corrected Equally senous is the use of too small an en 
tracheal tube m an effort to prevent olistruction for this 

an undue narrow mg of the aur passages The abnormally hi n o 
concentrations of carbon dioxide produced by any 
struction contribute to the general surface oozing for this dru ca 
local vasodilatation of capillaries even while producing a vasocons 
non of central origin 

There is some question whether an excess of oxygen causes 
local vasodilatation and increased bleeding In some instances 
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tainly seems to be the case for restoration of the gas mixture from one 
contaimng a high o\> gen percentage as ma} occur with c>clopropane 
or ether to one containing between 20 and 30 per cent apparent!) 
causes a reduction in the amount of oozing There is no definite change 
m the bleeding or clotting time of the blood with any single anes 
thetic agent properly administered The injudicious use of a vaso 
pressor drug such as ephedrme or neosynephnn may cause marked 
increase m bleeding from the accompanying hypertension xvhile the 
use of epinephrine in local anesthetic solutions seems to assist greatly 
uith this problem A procaine solution containing 0 1 cc of epmeph 
fine 1 1000 in 30 cc may be used to control bleeding in the opera 
tue site even though the patient is already anesthetized with a general 
anesthesia 


3 Normal muscle fone should be preserved First plane anesthesia with 
any of the inhalation agents or a light mtriyenous anesthesia with 
pentothal best fulfills this condition Some plastic surgeons find that 
the loss of tone accompany mg a spinal anesthesn or any other exten 
sive nerve block interferes with the application of grafts Local infil 
tration or small areas of field blocks inyol\mg only the skin do not 
interfere with underlying muscle tone 

4 A pleasant induction of anesthesia is imperative Most plastic sur 

patients undergo repeated procedures and anesthesias and a 
large part of their apprehension regarding future operations can be 
prevented by a smooth induction of anesthesia which is usually fol 
lowed by a smooth maintenance and recoyery This is accomplished 
by the establishment of a good rapport between the patient and anes 
tne^t, and indiyidualized premedication which may include tnbro 
nicihanol or pentothal 

5 A smooth recovery is imperative so that grafts pedicles and com 
plicated dressings will not be displaced It is important for the anesthetist 
ro remember to continue the anesthesn throughout the whole period 
0 application of the dressing which of necessity consumes much more 
tJnie than the usual surgical dressing allowing no moxement on the 
part of the patient until it is entirely secure The best guarantee to a 
smooth recovery is good preoperative preparation of the patient with 

to fluid and glucose intake the use of anesthetic drugs 
produce the least metabolic changes and a smooth induction 
The anesthetist and his equipment should not encroach on the sur 
91^1 field within the limits of safety Probably the greatest error anes 
etisis have made in the past has been to allow the surgeon so to 
^ominate the surgical field that control of the airway and thereby the 
nesthesia is lost The importance of this fact does not become evi 
cot until some patient undergoing surgery about the nose and mouth 
j ^^rhetized by insufflation of ether and air through catheters placed 
bl ^ H becomes completely obstructed by accumulation of 

'omitus or mucus necessitating emergency intubation resusci 
“O'"' and even tracheotomy 
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CHOICE Of anesthesia 

Local Infiliraiion or Nerve Block —It is true thit the requirements of 
the surgeon for i succMsful result sometimes strain the in emiii> nd 
adaptability of the anesthetist but a frank preopmme discussion o* 
the problem b\ both parties ^^lU usually lead to a successful solution. 
As a rule operations about the nose and mouth in uhich the preset 
tation of symmetry is imperatnc should be performed under fidd 
block or peripheral nerve block such as mental or infra orbital blotk. 
These blocks can be repented during the operation if the usual Liri 
of one hour and a half is exceeded 1 he patient s cooperation can best 
be secured by judicious use of premcdicarion ivhich includes both the 
barbiturate and opiate drugs The all important safety factor the 
cough reflex is actn c and able to protect the lungs from forcisO ni 
renal The patient xoluntarily sti allow saliva and other secretwu, 
and js able to cough up wh-itcvcr blood reaches the trachea 
General Aneslhesie -Cndotracbeil Tecime —The anesthetist is obli 


gated ro KtnbJish a satisfactory ainvay by rhe use of an endotrachea! 
tube m those occasional cases m m hich the surgeon feels that the 
patient will be uncooperatnc e\cn with good prcmcdicauon lor tut 
long period of time necessitated by the procedure and tealiv ftds 
that a general anesthesia is the only choice With intravenous anes 
thesia the tube may be more easily introduced after the use o* a top- 
ical anesthetic drug such as cocaine or butyn The phary ciffcal and 
laryngeal anesthesia should be thorough as for bronchoscopv 
Many of the problems of endotracheal anesthesia m plastic surges 
are well discussed m the recent paper of Gordon ^ The clioic of the 
nasal or oral route depends on the ty pc of surgerv to be petfonrto 
In either case the tube in the trachea sSiouJd be sealed off ffJtti n 
phannx bv an mflntable cuff below the vocal cords or bv citduuv 
applied packintt around the tube m the h\ pophary nx The adoptrr at 
the external outlet of the tube should be of such a tyyc that a tok 
not project beneath the drapes in the way of the surgeon s hands H 
inhalation anesthesia it is connected by a short stout pitcc of rubDer 
tubing to a to and fro canister and bag which permit the 
factory control of the anesthesia A second possibility is to 
the short rubber tubing to an emptv half pound ether cm 
of which three opemnes have been made to permit the ingress o 
a modification of the original Flagg technic The can 
one quarter to one third full of ether Oxvgen may be added 
tank bv a catheter introduced into one of the opcnincs 
It would be a mistal e to infer that endotracheal anj 

all the problems of general anesthesia m operations about the 
neck The anesthetist must be on guard to avoid certain 
tions which may accompany endotracheal technics wj 

must be skillful and atraumatic The endotracheal tube 
be as short and wide as possible to minimize friction to r sp 
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a factor not important in short anesthesias but of prime importance 
in those of long duration the tube if of the Magill t> pe should not 
be too soft, if the nasal route is chosen for kinkmg of the tube \\ill 
occur as the nasopharjnx is entered A large bore tube also assures 
that a suction catheter can be introduced through the tube into the 
trachea to remo\e accumulated mucus and bronchial secretions A 
nasal endotracheal tube completel> filled with mucus and too small 
to permit the transit of a suction catheter is much w orse than no tube 
at all The possible objection that the vocal cords or tracheal epi 
thelium are mjured by the presence of an endotracheal tube for several 
hours has not been borne out bj clinical experience The slight hoarse 
ness which occasionally results is a small price to pay for the safety 
afforded by the endotracheal tube 

IntTi enous Combined With Rectal Anesthesia —There is no ideal 
anesthetic agent or technic for plastic surgery Many new ideas are 
being put into use and more time is needed to evaluate them properly 
The combined use of tnbrovtethviol and pentotbal has prov ed to be 
of value clinically m some anesthetists hands although theoretically 
the simultaneous use of two nonvolatile agents presents many objec 
tions The advisability of using pentothal anesthesia for over five hours 
JsstiU m doubt, although in some cases it seems highly sausfactory 
restlessness which occasionally occurs during recov ery from such 
long pentothal anesthesia m spice of adequate tidal volume and oxy 
genation needs explanation 

The too frequent occurrence of voiding difficulties after prolonged 
continuous spinal anesthesia is a serious detriment to the method The 
great difficulty in intubating some patients with severe contractures 
of the chin so that it rests upon the chest only emphasizes the need 
or traimng more physicians m these difficult and compheated anes 
thetic technics In the absence of the services of a well trained anes 
thetist the plastic surgeon will probably obtain the best results by 
t e use of local infiltration or nerve block anesthesia 

SPECIAL PROBLEMS 

Some of the problems arising m plastic surgery are those pertaming 
to any long anesthesia and operation By long we mean over five 
ours in adults and over two hours in children If surgery of this 
□ration is necessary the surgeon and anesthetist must be cognizant 
o other problems An intravenous needle of adequate bore should be 
in place before the operation starts and flmds should be runmng in 
continuously The anesthetist is m a good position to determine the 
tvpe of fluids to introduce during the procedure Blood grouping 
cross matching and blood for a transfusion should be available before 
operation Even the most careful plastic surgeon cannot avoid consid 
crable blood loss over this period of time Too rapid introduction of 
'OS or too early blood transfusion will cause distressing increase of 
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oozing m the operatn c field The anesthetist s record of circulauon 
and respiration and clmicjl judgment of the patients condition are 
the best guides to fluid therapy 
Meticulous attention to the position of the patient is necessary A 
small pillow under the lumbar curvature and another under the knees 
will often prevent postoperative bad ache The position of the arms 
must be such that radial and ulnar nerve pressure are avoided A foot 
board to keep the feet at an angle of 90 degrees is indicated If the 
patient is to be m prone position the shoulders and iliac crests only 
are supported by firm sandbags so that the thoracic and abdonuml 
respiratory mov ements are impeded only slightly 
Difficulty in keeping the patient at an even plane of anesthesia to- 
ward the end of a long operation may be due to bladder distention. 
The anesthetist should ascertain the size of the bladder by percussion, 
and perform a catheten^tton if distention is present 
It is inevitable that some secretion will accumulate in the pharyni, 
even with repeated doses of scopolamine or atropine and a sterile 
sttction catheter should be included in the instrument tray and used 
by the surgeon to keep the pharynx empty m operations about the 
head and neck 

In operations on the trunk or extremities it is necessary to avoid 
too much pressure of the face mask on the bridge of the nose and 
checks Frequent elevation of the mask at this point and gentle mas 
sage will 1 eep the si in circulation in good condition 
The anesthetist must remember that depressant drugs and those em 
ployed to prevent secretions soon pass their maximum action and 
should be repeated at intervals by intramuscular or intravenous routes 
In the postoperative period special attention must be given to 
bypenenttlation and frequent chvige of position for the prolon eo 
period of immobility increases the hazard of pulmonary complica 
tions The development of decubitus ulcers is more frequent after 
long operations and the skm over the various bony pressure pome 
must be observ cd frequently and the position of the pauent chan e 
to avoid further pressure , 

Since most plastic surgery js elective in nature the condition of e 
patient is usually good so that it does not influence the choice o 
anesthetic agent and tcchnic nearly as much as in other ty pes of sur 
gery If some metabolic disorder such as diabetes exists there is amp 
time to bring the disease under good control Chronic anemias s w 
be corrected The state of nutrition and h> dration should be op 
In plastic surgery under emergency condition only very ^ 
cedures should be planned and the stale of circulatory ept 
carefullv evaluated before operation is undertaken In a pa ic 
the verge of shock local or regional anesthestic methods 
the safest choice since v asoconstriction and other comp 
measures directed against shock arc allowed to continue h 
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anesthetic ai,ents interfere in var>ing extents with such compensatory 
changes Spinal anesthesia to levels higher than the lowest thoracic 
segments will also cause undesirable circulatory changes in such 
patients 

PREMEDiCATION 

Premedication should be planned for each individual ^ with especial 
emphasis on psychic depression Short acting barbnurates by mouth 
such as 0 1 to 0 2 gm of seconal or nembutal one hour before the con 
templated operation w ill best produce a sleepv nonalert mental state 
Before local or regional anesthesia barbiturates are also indicated to 
counteract the comulsant tendency of all regional anesthetic drugs 
MoTphme is the best drug for depression of reflex irntabilitv and is 
given h)'podermicall> in doses ranging from 0 01 to 0 0’ gm ninety 
minutes before operation If the dose administered does not seem to 
when the patient is brought to the operating floor an 
additional dose may be given mtrav cnouslv All morphine doses are 
balanced by scopolamine m a 25 1 ratio Because of its cerebral de 
pressant effect its production of amnesia in manv cases and its 
greater drying effect m the presence of irritating anesthetic vapors 
scopolamine is preferable to atropine Tribroviethanol is often used 
“ premedication m operations not involving the oral or nasal cavities 
emothal may also be used as an induction agent preceding mhala 
ion anesthesia especially in cases m which it is difficult to applv the 
mask snugly without discomfort 

Our ultimate aim is to understand thoroughly the problems of the 
P astic surgeon and to adapt our technics to provide him with an 
optimal surgical field and at the same time never to forget that the 
^ cty of the patient is the one most important consideration 
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The elimination of and the relief from pain ha\e been sou htb\ 
man for centuries In early times extracts from plants that contained 
anesthetic properties were used Even suggestion and hvpnosisvure 
resorted to m an attempt to relieve mankind Later the application of 
pressure w as the most common method of anesthesia but this method 
had severe limitations The use of cold ice and extremely shaip in 
smiments all found their way into the alleviation of suffering 
In the middle of the nineteenth ccntur> the hypodermic syrin e 
was invented A little later cocaine was discovered and found to be 
extremely useful but its toxic effects were severe Finally m 190? 
procaine hydrochloride (novocain) was produced by Emhom and 
since that time rapid progress has been made m solutions and their 
administration Through research and actual clinical experiments local 
anesthesia Ins developed into an important branch of surgery The 
standardization of drugs their use in combination and reffnemenaw 
technic of administration are the leading factors m its success 
A good aneschcstic (1) should eliminate pain (2) should have a 
minimum toxic effect and (3) should not interfere uith the healing 
process I w ill not discuss the pharmacology of the various anesthetics 
at this time but will simply review the methods of mjcctin" a solution 
h) podermically into the region of the face and ;a\vs 

PRELIMINARY CONSIDERATIONS 

Classificahon —Local anesthesia mav be classified under three gwer^l 
headings namelv infiltration conduction and topical anesthesia There 
are other forms of administration such as subperiosteal and mtri 
osseous but for the ai crage practitioner infiltration and conduction are 
all that are necessary . 

Infiltration anesthesia means the depositing of an anesthetizing so 
non into and about the area to be operated upon With reference 
the bony tissues of the jaws infiltration is more effective in 
ilh Conduction anesthesia is more generally used and is more effec 
in the lower jaw , j 

Indications —A local anesthetic should be used (1) 
and delicate operations (2) where cooperation of 
sired (3) where the opentor can be more delibente and less u 
(4) where the patient objects to the loss of consciousness ‘ 
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exception of certain forms of acute infection I know of no contra 
indications to the use of a local anestlietic m mavillofacial surgery 

Anaiomica! Considerations —The results from local anesthetics can 
be most discouraging if the operator is not adequatel)^ acquainted 
with at least the ner\e supply of the parts involved Quantities of solu 
non are not depended upon but rather small doses in the proper 
places 

Asepsis —The importance of asepsis cannot be overemphasized The 
introduction of sterile solutions with sterile instruments into properly 
prepared tissues is demanded of every user of local anesthesia 


UPPER JAW 


In the upper jaw where a single tooth is to be extracted and no 
acute swelling is present an infiltration or suprapenosteal injection is 
made directly above the tooth involved One to 2 cc of 2 per cent 
procaine solution with adrenalin or cobefrm as a vasoconstrictor is 
sufficient Of course a corresponding palatal injection is neccssarj to 
complete the anesthesia 

To remov e more than one superior molar on the same side an in 
jection of the posterior superior alveolar nerve is indicated For this 
injection the distobuccal root of the superior second molar is used as a 
landmark for the pome of the needle to enter the tissues The syringe 
f 11 ^ angle of 45 degrees to the occlusal plane and then care 
fully directed inward upward and backward unul the tissues have 
u«n pierced for about % inch Then the solution is injected slowly 
always watching the patients color A supporting palatal injection is 
made by introducing some solution into the soft tissues of the palate 
etvveen the second and third molars Entrance into the postpalatme 
oramen is not necessary This posterior superior alveolar injection 
oes not anesthetize the mesiobuccal root of the upper first molar so 
at a supporting injection over this tooth is necessary if it is to be 
together with the other one or two molars 
The tuo superior bicuspid teeth are supplied by the middle supe 
rior alveolar nerve and infiltration anesthesia is usually emploved for 
them 


The superior canine, lateral and central incisors can be anesthetized 
y infiltration or a high injection into or about the infra orbital fora 
men For infiltration it is only necessary to inject about the apex of 
However an intra oral infra orbital injection can be made 
s follows The tissues of the face are held taut and outward from 
After the ossues have been painted with iodine the syringe 
held so that the needle will not come in contact with the maxilla 
j It reaches the vicinity of the infra orbital foramen If it is directed 
w toward the bone the contour of the maxilla m this region 
never allow the needle to pass up to the region desired The 
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point of injection should be between the first and second bicuspidt 
Corresponding palatal injections must be made in the region of the 
canine and mcisal foramina to complete the anesthesia Thistjpeof 
injection is particularly indicated for large matillary c>sts and m 
pacted canines and for immediate denture work 

LOWER JAW 

In the lower jaw conduction or block anesthesia is the method of 
choice Here the landmark for the point of injection is made bj 
placing the finger into the rctromolar fossa a depression in the ancenor 
surface of the ramus formed b> the internal and evtcrnal oblique Ino 
In this wa> the mesial limit of the ramus is located holding d'C 
syringe over the opposite bicuspids the needle is introduced into the 
soft tissues about I cm above the occlusal plane and is earned bad 
if no resistance (bone) is encountered to a depth of *4 to 1 inch 
and no more Usually at this point the tip of the needle « ill ben 
the mandibular sulcus and m contact with the inner surface of the 
ramus Here the anesthetic solution will come m contact with the 
uiferior dental neric as it enters the mandible and will anesthetize the 
jaw to the median line If anterior teeth arc to be removed also t 
supporting infiltration in the region of the lower central and literal 
metsors will be necessary hen only the lower incisors are to be 
extracted infiltration on both the buccal and lingual surfaces is all 
that IS required Conduction anesthesia here is unnecessary 

The long buccal injection is necessary m the lower jaw to support 
the inferior dental injection This injection is made m the buccal 
vestibule in the region of the third molar and anesthetizes the soft 
tissues of the intra oral check vestibule and gums to the region of 
the bicuspids 

Injection into the ntentrl foramen for anesthesia of the lower an 
tenor jaw is not entirely satisfactory and therefore is not recom* 
mended 

Other intra oral injccoons which mav be mentioned at this omt 
are the incisal and postpalatine The incisal foramen is easdy enKteo, 
provided the syringe is held m the same plane as the im^mal 
of the incisor teeth The posterior palatine injection is usetu 
reaching the sphenopalatine ganglion which innervates the nas a 
antral linings and soft tissues of the hard and soft palate By us: 
a thm (25 gauge) long (1% inch) needle and introducing it s 
and cautiously into the postpalarinc foramen for about i cm 
sphenopalatine ganglion will be anesthetized 

By carrying out the postenor superior alveolar or jf,f 

tion to a greater depth the solution will reach the vicini^ nudil« 
foramen rotimdum and produce an anesthesia of the w oc 
division of the trigeminal nerve 
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EXTRA ORAL INJECTIONS OF FACE 

Extra oral injections of the face are not so commonly employed 
and in some respects are a little more difficult to make than those 
described 

The tnfTa orbital injection is simple The injection is made easier b\ 
staining the skin directly below the pupil about y inch belou the 
inferior border of the orbit to proxide a landmark The eyes should 
be open and looking straight ahead With the syringe held at an angle 
of 45 degrees to the face the foramen can be readily entered It is 
not desirable to introduce the needle into the canal as it might pierce 
the superior surface and enter the region of the orbit 
For injection of the uiferwr dental nene extra orally a point is 
marked in the middle of the sigmoid notch just below the zygomatic 
arch After first anesthetizing the skin a 3 inch 20 gauge needle is 
introduced and directed inxvard passing just posterior to the external 
pterygoid plate to a depth of about 2 inches Here the solution will 
be deposited in the region of and directly into the foramen ovale 
Another extra oral method of injecting the inferior dental nerve 
IS from beneath the inferior border of the mandible The point of 
needle insertion is half way between the angle of the jaw and the 
anterior border of the masseter muscle A landmark on the skm about 
the midsection of the ramus can be used as a guide for the mandibular 
sulcus With the patient s head tilted to one side the needle can be 
guided along the inner surface of the ramus until the mandibular 
sulcus is reached 

COMPLICATIONS 

Complications occasionally follow the use of a local anesthesia 
Heimtoiins and ecchyvioses occur especially m the tuberosity region 
®*^manlv they are absorbed and disappear w ithin tw o or three days 
Trimms is another complication This is due usually to an injection 
of solution into a muscle It is sometimes one or two weeks before the 
patient regains the usual movements of the jaws when trismus due to 
mjcction occurs 

. are times when quite severe reactions occur immediately 

ollovving an injection of an anesthetic solution especially if it con 
tains epinephrine The patient becomes extremely upset and pale has 
a rapid weak pulse and cold moist skm and sometimes becomes 
temporarily unconscious This immediate reaction is probably due to 
me injection of solution into the blood stream especially into a vein 
at IS vihy it is advisable to watch the color of a patient while 
'ujecting the solution If a change of skm color is noticed the injec 
ion is stopped for undoubtedly the needle is m a blood vessel In 
patients with senous cardiac hypertensive or hv perthyroid disease 
't advisable to substitute cobefnn for epinephrine as a vasocon 
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stricter in combination with procaine These patients seem to react 
kindlj to cobefrm and {,ood results ha\e been observed 

The injection of a local antiseptic into an infected area should be 
avoided There is danger of spreading the existing imection into neu 
areas thus multipl>ing the seriousness of the patients condition 
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SYMPOSIUM ON POSTOPERATIVE COMPLICATIONS— 
PREVENTION, RECOGNITION AND TREATMENT 


POSTOPERATIVE COMPLICATIONS OF THYROIDECTOMY 
Frank H L\iiey 

The th>roid gland is an e\tremely vascular ort^n It is intimately 
related to the four small parathv roid glands the trachea and the re 
current larvngeal nencs These factors together with the serious 
state of many patients upon whom thyroidectomy is performed make 
postoperative complications not only frequent but also extremely 
dangerous 

HEMORRHAGE 

Postoperative hemorrhage is the most serious complication because 
It quicUy can result m death unless it is recognized early and dealt 
"ith promptiv There arc two types of postoperative thvroid hemor 
rhage that which occurs beneath the sKm flap venous in origin and 
that vv hich occurs beneath the sutured muscles arterial in origin 

Hemorrhage beneath the skin flap is rarciv dangerous is never 
startling is gradual in occurrence and is easily relieved by the re 
elevation of the skin flap and control of the oozing venous point 
When the skin flap m subtotal thy roidcctomv is elev ated a great many 
icins are encountered Most of them are readily controlled but an 
occasional one may be overlooked and will ooze beneath the si m flap 
and produce a hematoma This mav^ be painful and often requires 
tcopcration but usually does not produce sufficient pressure to inter 
fere with breathing 

When a bulging skin flap and an evident hematoma indicate bleed 
«ng beneath the si in flap it is advisable to take the patient back to the 
^erating room provided the postoperative reaction is not too severe 
skin flap should be elevated the bleeding point ligated and the 
skin flap put down again in place In most cases this is infinitely better 
491 



49 ’ 


FRAVK H LAHEY 


than later evacuation of the hematoma vvhich would disturb ditscii 
and might result m mfection m the caviu made bv the hematraia. 
This produces unsighth ans,ulation and results in a dtsfigonii" asjuv- 
mctncal goiter scar about which the patient might be quite unhappi 
A hematoma rarely occurs if c\er\ oozing vessel is accumeh xxi 
and venous oozing beneath the skin flap rarelj results in a sitaatjonff 
an\ seriousness as far as life itself is concerned 

A hemorrhage beneath the sutured muscles is usuall) anerul a 
ongm either from the superior or mfenor thyroid atter) In no odiu 
surgical situation can a life be so dramatically sai ed bj proper nmi t 
ment When following subtotal tbvroidcctomj there is hemonfeu,? 
from the superior or inferior thy toid artery and the prcth)'roid tnes- 
cles hav c been sutured together immediate embarrassment of respm 
non of the obstructnc t>pc will result This is due to the pumpin of 
arterial blood into the space prey lousU occupied bj the th} raid gl i 
bounded m back by the \ertcbral bodies and transverse ptoccsvesicd 
in front by accurately sutured muscle The rcspirator> embamssw: 
progresses rapidlv from stndor to cyanosis to complete obstnicnon. 

In our experience with over 23 000 thyroidectomies wc harct** 
served several dramatic episodes as the result of this dan crons coti- 
plication Wlien one realizes that an arterial hemorrh3''c m this locjnaa 
occurs into a tight pocket m the center of w Inch ts the trachea, cot 
appreciates that the pressure on the trachea is approtimatelj that of 
a blood pressure cufT about one s arm It is therefore not surpns i 
chat death as a result of tracheal obstruction can occur sudden!) w 
less the muscles are promptly separated the clot turned out, andtrt 
pressure on the trachea completely relieved 

^^^^cn there is rapjdU progres mg interference with brcathin" pa* 
ticularlv of the tracheal obstructive type the possibility ot 
hemorrhage beneath the muscle should be investigated unmcdutei 
\\^hcn such a hemorrhage is present the neck is indurated and trn« 
as the result of the increasing dor beneath the sutured muscles a 
the patient obviously is suffering from high tracheal collapse procr® 
ing rapidly into complete asphv^iaiion great evidence of 
ma> be present since the hemorrhage occurs into an almost comp 
tight pocket 

Because of the number of th>roidcctomics performed here e 
staff member and nurse is very conscious of the possible dan er in 
patient who has recently had a rh> roidccroro> and whose 
becomes audible Every assistant and nurse who car« for 
lowing thyroidectomy is cautioned never to delav but to ® ° 
mediate help should any evidence of increasing tracheal o 
and difficulty with breathing develop In such patients ^ 

of one of the surgeons is promptly directed to these svmpto j 
the possibility of a hemorrhage from the superior or interio 
artery can be investigated immediately day or ni"^nc 
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In approtunateU a dozen patients in \ihom these dangerous ob 
stnicove sj-mptoms as the result of hemorrhaije ha\ e occurred the\ 
have developed so suddenlv and the obstruction has progressed so 
npidl\ that impending death w as evident ev en to am one alking 
through the hospital corridors So desperate and urgent uas the situ 
anon and so rapid the onset that with no asepsis without scrubbing 
the hands or putting on rubber gloves these wounds were ripped 
open the sutured prethvroid muscles were pulled apart and the clots 
Here bailed out with immediate and complete relief of obstructive 
s>inptoms Gauze was introduced with moderate finger pressure to 
control artenal bleeding until the arterial points could be ligated 
Dr Sara iM Jordan head of the Department of Gastro Enterolom 
in making rounds through the hospital has been called upon twice to 
save such a patients life NearU everv surgeon at the Qinic has been 
able b\ such prompt measures sometimes with the addition of a tra 
cheotomv to save the life of a pauent who as the result of sudden 
Wenal hemorrhage and pressure upon the trachea was about to die 
Thus familiantv with the senousness of this situation has permitted 
us to save the Iiv es of our own patients and also those operated on bv 
other rargeons when the emergeno has arisen as we were making 
visits through the hospital 

Such hemorrhage which is most apt to occur within twelve hours 
after operation, is probablv most often due to slipping of an mac- 
J^tclv applied ligature of the supenor thvroid arterv or a branch of 
the infenor thjroid arterv 

Two plans, which have been emploved in this Clinic for several 
jears have largelv obviated the danger of postoperative hemorrhage 
” the inferior thvroid arterv now is tied m continuitv our 

SI e the gland close to the point where it emerges from behind the 
common carotid arterv This practicalK eliminates the possibilitj of 
secondarv hemorrhage from the branches of the infenor thvroid 
'^^’ch in the past were so often tied within the substance of 
the gland No case of tetanv his occurred as a result of bilateral 
infenor thjroid arterv ligation 

vNTien the supenor thvroid arterv is tied and severed as it enters 
c apev of the upper pole of the thvroid gland it is often severed 
9Uite close to the point where the tie is placed about the trunk of the 
'cssel This IS often necessarv because of the short lenffth of vessel 
etw een the point w here the tie is placed and the point w here it enters 
c apex of the gland This ma\ result in the v essel being cut so close 
^ ^at with coughing or vomiong the tie slips off 
, time now it has been our custom after compleoon of a 

, thvTOidectomv to grasp the ligated stump of the supenor 
roid arterv with a nght angle clamp and to put on another precau- 
just above the first one thus making doublv certain that 
condarv hemorrhage from slipping of this tie will not occur 
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TRACHEAL OBSTRUCTION 

Tracheal obstruction occurs postoperativelv not only as iherBu’t 
of arterial licmorrhage but also as the result of edema In an occj 
sional case as the result of edema in the uound or spreading intotht 
larv nx or pressure of the edematous muscle on the trachea, pro t«s 
sive difficulty m getting enough air into the lungs develops 

A generalization regarding uumcdtaie postopetauve difficult in 
breathing which I have rcpcatedh emphasized as valuable is thi 
whenever one is in doubt as to whether to do a tracheoiomv for ob- 
struction and difficulcj m breathing that is the time it should he done 
In our early experience at the Climc we unfortunatelv once or nu« 
permuted a patient who was having difficulty in brcathm<T after tb 
roidectomy to go through the night in the hope that b> momvn he 
would be better When the tracheotomy was finally done the wit 
da^ the patient failed to respond and died as the result of prolon ed 
anoxemia 

We are strongl> of the opinion diat when a patient after 
th> roidectom> has persistent difficult) with brcathin whicfiirtr 
feres with the intake of an adequate amount of oxjgen even il it s 
not due to the type of hemorrhage described a irachcotoni) shouW 
be performed promptly The mitoducuon of a tube through wfuc*! 
breathing must be done although onlv temporarv is distutbir» to the 
patient and his friends flowcvcr if the tracheotomj is relatjvdv Ion 
(between the third and fourth tings) no serious pwtoperaine con 
plications result The tube usually can be removed within three o font 
days and the trachea closes The edema by that ume has gone dovm 
the patient can breath regularly and cv cn though the wound is a In c 
disforrcd ir is better to liaic to rev isc part of the goiter incision th-a 
to expose the patient to the possibility of an a\ oidablc death IT e fnt 
come to the definite conviction that tc is mfiniteh better if doiiOt 
exists to pcrlorm an occasional unnecessary tracheotomy than to hs 
a single patient because of failure to take this precaution 

Jn our early experience wc were often concerned about the poss' 
bility of contamination of the fascial planes and the deveiopirenc o 
mediastmitJS if a tracheotomv was performed immediately after opet 

ation However even in patients who have had an intrathorac/ceaw 

removed the cavity withm the mediastinum has been packed 
gauze and if following the introduction of the tracheotomy tu^ t ' 
wound about the trachea also is lightly packed with gauze there t. 
little or no bl elihood of any disturbing local contamination or ire 
asnnicis W e hav e no hesitancy in doing a trachcoromy at anv 
postoperatn ely when the interference w ith breathing' indicates it 
onlv warning is that when a subtotal thv roidectomy is 
isthmus of the thyroid gland should be removed This accoivp 
two desirable purposes namely it removes an additional 
thyroid tissue in toxic patients thus making the subtotal thvio 
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tomy radical but e\en more important it lea\es the trachea bare so 
that postoperam e tracheotomy if necessary is easily accomplished 
One should bear in mind that the easiest point at vhich to do a 
tracheotomy that is at the point ^\he^e the trachea approaches the 
cncoid IS also the least desirable Since this is the narrowest part of 
the trachea tracheotomy is likely to result m stricture All trache 
otomies in this Clinic are performed below the lc\cl of the second 
tracheal ring usually at the le\el of the third or fourth 

TETANY 

Tetany is probably one of the most undesirable postoperatne com 
plications of thyroid surgery It is however distinctly avoidable In 
our experience of 23 000 thvroidectomies tetanv has not occurred m 
more than 6 patients This condition has not occurred in recent years 
since the recurrent laryngeal nenes routinely have been exposed dur 
in» thyroidectomy 

If one IS familiar with the appearance of the parathyroid glands and 
nows their most common location and if one has good light ade 
quate exposure and a dry field the glands will not be removed In 
ost cases the surgeon should be able during operation to demonstrate 
to^ parachv roid glands and after subtotal thvroidec 

iny he should be able to demonstrate that thev are intact Exposure 
. . ® ^®^^^rrent laryngeal nenes with rotation of the thyroid gland 
siMf which we advocate neces 

1 ^ parathyroid glands likewise are demon 

“rated and easily preserved 

mnt although the parathyroid glands have not been re 

Utrh^ 1 , occurs probablv the result of temporary interference 

tetan ^ ® “lood supply A patient with either transient or permanent 
^1^'s compl^ ^ allowed to progress into the advanced stage of 

fingers or end of the nose cramping of the fingers 
^^tremities or any other strange or unusual feeling suggests 
nerve investigation for Chvostek‘s sign bv tapping the facial 
tion position of the hands follow ing the apphca 

cium I * r filnod pressure cuff and the determination of blood cal 
fiands ” Chvosteks sign or the accoucheurs position of the 
andthp^ Pi'csent following the application of the blood pressure cuff 
dererm acute one should not wait for the blood calcium 

calcm *^^*^*^*'^ should give calcium gluconate intravenously and 
If U '* ii' dailv doses of 50 to 100 grams or more 

seizures ^ begun before advanced tetanv with its convulsive 
patient condition is not only easier to handle but the 

iii'dealwh 1 ,"'^ family are spared the apprehension and emotional 
2nd Den; associated with such a seizure If true tetanv occurs 

‘s fortunately it can be controlled adequately by the oral 
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administration of dihydrotachysterol (A T 10) m doses of 0 5 to 1 cc. 
a day It can also be controlled by vitamin D concentrates m dailv 
doses of 50 000 to 1 50 000 units Calcium should be gi\ en in conjunc 
tion vith cither of these preparations 

CRISIS 

With improvement m the preoperative preparation of the patient 
with severe h>pcrth)roidism postoperarne cnsis is no longer as com- 
mon as formerly vv hen more patients consulted the surgeon late m the 
disease and vv hen less \v as known about prcoperativ e preparation. Post 
opcrativ e crisis should not occur if the patient is properly prepared 
with Lugol s solution thiouracil a high carbohydrate diet and 1 000 
cc of ]0 per cent glucose as advocated by Dr E C Bartels of our 
staff 

Postoperative ensts is best controlled by prcopcratiic preparacioft 
and by limiting the evtent of the thj roid operation according to the 
patients condition When a patient has widening pulse pressures re 
quires increasing amounts of oxjgcn while on the operating table (600 
to 1 000 cc per minute) has lost large amounts of wc^ht preope: 
arncl> his long standing hypcrtlij roidisni ind particularlj ubrnhe 
is over 50 jears of age the operative procedure should be limited w 
a first stage subtotal hcmith> roidcctom) A complete subtotal tit} 
roidcctom) in such i case can result m such a sc\ ere crisis that it an 
be controlled satisfactonlv only with great difficult) 

If thyroid crisis occurs the oxygen tent fiuids intrav enous lodme 
glucose and sedatives must be employed to overcome a condition 
which often could have been averted by proper preoperative ptep 
aration 

RECURRENT LARYNGEAL PARALYSIS 

In discussing recurrent laryotreal paralysis I often have said tbatl 
have been impressed with the misunderstanding about the clinical tv 
dcnces of this condition particularly in the minds of surgeons « 
hav c not dealt w ith many cases An understanding of the sequence o 
events following injury of both recurrent laryngeal ncncs and i e 
clinical results is important , 

If both recurrent hryngeal nerves are paralyzed by ligature cnis 
ing or severance during thyroidectomy there viill be no , 
difficulty with breathing but the voice will be only a ^ 

injury to both recurrent laryngeal nenes both the k 

adductor muscles are pamlv zed and so both cords ire in a flacci 
At the end of four to five months the patient who has 
a voice begins to acquire the ability to speal with a reasona 
one which mcreises in mignitudc weeUv While the patient ^ 
pleased with this to surgeons wdio have seen as many nerve inj ^ 
we have as a result of the referral of patients for possible rep 
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but t\ idence that the cords ha\ e come together in the midlme ith 
narrowinc of the glottic space As a result, eventualK the suppl> of 
o\\geii ^Mll be insufficient for the patients needs particularh during 


an\ vigorous actmty 

The laxitv in the cords which were preMOUsh in the cadateric 
posmon IS taken up as a result of atroph> fibrosis which readilj can 
be seen bj larjngeal examination If at the end of se\eral months 
i\hen onl} one nerxe has been cut the cord with good function is 
compared with the paraljzed one the former will be of good color 
2nd of reasonable thickness while the latter will be thin pale atrophic 
and fixed in the midline This is the result of shortening of the cord 
from atrophx fibrosis and thmmng and when both cords are par 
2l\’zed this essential shortening brings both cords into the midlme and 
produces a \ oice 

clinical course of e\encs therefore when both recurrent lar>n 
injured is (1) the patient breathes reasonabK well but 
K unable to speak (2) after a few months he is able to speak and still 
reaihe relatitely well and (3) after a few months he is still able to 
speak but he is unable to breathe satisfactonh on exertion and the 


narrowness of the glottic space is exidenced b> crownng when he 
tndeators to get an adequate amount of air through an inadequate 
glottic space 

I^ur\ to one recurrent larxngeal nerxe ma\ result m temporarj 
I" '"itb the tone of the xoice which usualK ne\er recoters 

onginal range howe\cr the \oicc c\entuall\ becomes relam el\ 
satisfactoix If one obsenes the larvnx some months after a unilateral 
l^rjngcal paraUsis the injured cord x\ill be fixed in the 
jwdlinc position with the uninjured cord approximating or extending 
^nd It in a compensatory manner 
he statement is frequentl> made that the incidence of recurrent 
sol^^^i operations bx experienced thxroid surgeons is 

ow that it need cause no concern However since no complication 
^ be more distressing to the patient than bilateral recurrent nene 
JUjurv everything possible should be done to prevent it For this 
on I ongmallv proposed demonstration of the recurrent larvngeal 
^^rves in all thvroid operations This does not completelv eliminate 
occasional nerve injury m operations for carcinoma of the thvroid 
hovv' difficidt thv roidectomics for hvperthvroidism It does 
mn the injurv to recurrent laryngeal nerves to a mmi 

Boit^ evidenced bv the fact that m the removal of 23 000 

recu^^ Lahev Clinic there has never been a persisting bilateral 
‘^rvmgeal paralv sis In addition during the last eight v ears 
ODen recurrent larvngeal paralv sis including those parents 

On*^ f ^ cancer of the thv roid gland has been but 0 3 per cent 
severed ejuestions that is repeatediv asked us is whether the 
nene can be anastomosed with an expectation of return of 
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funcnon We have sutured recurrent l3r>ngMl nerves w 4 psaenc. 
u ho had been referred to us for possible repair The ends v\ ere 
uithout difficurt> and sutured accurately but none of the patients has 
had a reall) satisfactory end result The reasons for this are thjt irh*n 
recurrent larynigeal nerves are cut surgeons delay doing an>thm w 
the hope that function udi be testoted They hesifjce to er> w fnJ 
the cut ends of an injured recurrent larv ngeal nerve when the wotrad 
is still edematous and in an unsatisfactory local condition Also pa 
tiems probably dislike to undergo another surgical procedure imirt 
diately after having been through a rather senous operation durm 
which the nerve was accidentally cur 
Tliesc reasons tend to bring the patient with a cut rccuncnt hmi 
geal nerve to the surgeon some weeks or months after the ocwitd 
injury by which time the cord is fibrosed and the arvtenoidmusdw 
are feed Even though the nerve ends can be found and their con 
ductiv itv restored the fixation and fibrosis of the cord are such that 
abduction adduction and function arc probablv impossible 
If a vocal cord is demonstrated as powerless immcdiatel) ifur 
thvroidcctomv one has two choices First, one can leave it alont aii'J 
if the injury is unilateral « usually causes hrtlc difficulcy SecomSi 
one can reopen the wound search for the nerve follow itaccurateiv 
up to the point of entrance mto the larynx beneath the lowest fibes 
of the inferior constrictor and demonstrate whether it has btw 
crushed tied or cut and repair it Uesuture immediately after opt» 
tion offers practically the only chance of restoration of function s ct 
the ary tenoid muscles arc still movable and the cords are not Hbrww 
What can be done for the patients w ith long standing bibt "al ^ 
duccor paraly sis’ Such patients arc rcallv in a pitiable condition Qa 
the slightest exertion they are anoxemic thev often have cost 
after walkinc upstairs -ind if they dev clop a cold they are m r™ 
danger of suffocation , 

Three procedures ma\ be offered to pitiencs with Ion"snM® 
abductor paralysis (1) tracheotomy with a flap xab* ' 1*^ 
niaricallj closes on expiration so that the patient is able to spM*' ( / 
the operation w hich has been practiced by Dr " alter B 
head of our Department of Ear Nose and Throat that is sjhmu 
resection of one of the patalv'yed cords thus makinf' an 
mucous membrane lined airway jn the hrvnx and (I) 
devised bv Dr Bnen King winch consists of pinnin'^ back the ny 

tenoid cartilages w ith an cxtralaiyngeal stitch 

Each of these procedures has its advantages and 
explain to the patient the advantages and disadvantages of the ft 
methods that is trachcotoroyr nnd direct operation sm ^ 
to make a choice Since we have hid no experience with t 
King operation we do not know whether by the , j 

ning of the arytenoid cartilages backward the cords are 
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adequatelv and permanent!) Therefore we uill ^^lthhold judgment 
until further follo^\ up reports are published 
If the patient does not object to a tracheotom> tube the flap \al\e 
permits an adequate intake of air and with the closed \ahe a good 
\oice 

The disadvantage of submucous resection as devised bv Dr Hoover 
IS that with removal of one cord there is a definite loss of voice Most 
patients speak in a high whisper although some have a fairlv good 
voice The patient must be warned that he mav not be able to talk 
ovM the telephone or make himself heard at some distance 
As one reviews recurrent lanngeal paraHsis one realizes that the 
est treatment is prevention of injurv b\ demonstration of the nerves 
so that they can be protected throughout the operation 


Following subtotal thv roidectomv^ for exophthalmic goiter adenoma 
or intrathoracic goiter a considerable quantit) of tenacious mucus 
0 ten IS present m the trachea for a few davs Under treatment with 
s earn mhalation this usually disappears spontaneouslv within three 
avs However in certain cases the amount of mucus within the 
onchial tree is of sufficient quantit> to make breathing reallv dif 
u t In such cases postoperative suction bronchoscopv often makes 
wt mg easier and we feel certain that it has saved patients lives 
sufficient!) troublesome after subtotal th) roidectomv w e 
bron^^^i intratracheal catheter be passed to suck out the 

sucfirt the mucus is of sufficient amount postoperative 

v\hif ^ ^^^‘^choscop) can be institxitcd immediatelv Contrarv to 
cernm^^^ I?' ^ expect in a patient rccentiv subjected to a thvroid 
npi/.r'», ^ trving ordeal and if indicated we have 

never hesitated to employ it 


WOUND COMPLICATIONS 

Our complications following siirgerv on the thvroid gland in 

Acc not serious Very rarely does infection occur 

collections of serum arc not serious and usually disap 
If 1? three weeks 

cum \ ^ small hemorrhage beneath the skin flap an ac 

this ^ serum will make a pocket beneath the skin flap but 

satisf^^'^ drained bv a small puncture through the wound with 
gjji results Occasionallv the pocket of serum is of consider 

cathcT^ '^nd fills and refills The introduction of an indwelling babv 
the V pocket permits it to remain open and collapse and 

serum^ ^ adhere and shortens the course of the discharge of the 

xvound as a result of dninage of an accumu 
of serum or hematomas within the wound is occasionallv dis 
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turljmg Almost ncscr has it been neccssarj for us to revise such » 
angulation of the incision The patient is instructed to pull down on 
the scar at the end of two \teeks when it is healed and withmapenod 
of four or fit c months n sv mnictncal scar usually results U c stron K 
adt ISC against ret iston of a th> roid scar w ithin a > ear 
Keloids because of their prominence are altt a> s a problem in th\ 
roid scars The postoperatue irradiation of keloids has not been vet) 
successful These arc best treated in our experience by excision of 
the keloid and then nradiition of the scar \tithin a tveek in orderto 
pretent the formation of another keloid 
Before operating upon a female patient tt ith a delicate skin, one 
should inquire concerning scars on other parts of the body tihich esa 
be int estigated as to the possilile presence of keloids and if the e s'* 
such keloids roentgen raj thcrapt of the healing scar should be imo- 
tuted Mithin a ucek folloumg the operation 

EARlt REMOVAL OF DRAINS 

There is one further naming concerning the pretention of com 
plications following thvroidectomt and this concerns the removal of 
drams from deep mediastinal pockets remaining after the removal of 
intrathoracic goiters Assistants inctpcncnccd with mtrathoracic goitei 
ma> remote a dram from such a deep mediastinal pocket at the end 
of SIX to eight davs \t this time the large pocket within the meias- 
final cat itv has not \ cc collapsed m t\ alls hat e not become adherent, 
and the plcuM has not t ct expanded Such a patient may be sent nomei 
onlv to return to the hospital with a high temperature and iir« 
amounts of fluid m the mediasiinal pocket Fortunatclt by this^ 
protectuc walling off granulations hate occurred within the 
tinum and in none of our cases has mediastinitis occurred y hen < 
dram is put in a mediastinal cavjtv foUowinc the remotal of mtn 
thoracic goiter it should not be removed for at least seten orei 

dats and when remoted a rubber or catheter dram should be insert 

and gradualh shonened oicr a period of nto to three tteeks^ur 
the pleura has expanded and the mednstinal catiij compf 
obliterated 

SUMMARY 

The following postopcraine complications of 
discussed hemorrhage (xenous and arterial) tracheal o s . 
tetany crisis recurrent laryngeal paralysis mucus w ound co p 
nons and the too earlt removal of drams m intrathoracic goi e 



POSTOPERATIVE PROBLEMS FROM THE INTERNISTS 
POINT OF VIEW 

I I \vn M IIURYfKAr 

Tnr dntnosis and trcitmcnc of postopcntivc complications Ins 
iindcrgonc gntifyin^, improvement in tlit list ten to fifteen >eirs 
Tins his come about througii {,rciter interest in tlic causes and pre 
vcntion of these complieinons Anesthetists pirticulirlv have made 
important contributions m tins field fhe important role played bv a 
disturbance in tbc mechanics of respiration with the efrect of certain 
anesthetic agents on the respiratory mucosa is now fully realized The 
^nscrvation of heat in the operated patient ts a routine procedure 
Ihe discarding of drastic prcopcntivt preparations pirtitularly vio 
lent purging and starvation Ins lielped conserve water bnlinee and 
energy reserve 

An acciiritc and intelligent preoperatne survey of tlic debilitated 
*nu seriously jH patient is nosv possible thus reducing the einnee of 
postoperative complications I iver fnnttion tests anil the cstiinition 
f prothrombin time and blood protein have proved ibeir usefulness 
ic administration of sodium chloride is routinely witched lest it 
ic overdone on the other hand chloride or total liasc loss is more 
qucntly suspected The dram of extensive weight loss on the pro 
in reserves of the body is more fully ipprccnted 
nrgeons ire now being guided hv the results of laboratory analyses 
in many of their postoperative prolilcms Illood chlorides urea or 
nonprotem nitrogen blood proteins and lulirubin estimations fre 
ipicntly are ordered and hive proved of great value in doubtful cases 
us mvision of wine was once considcrtil the medical field and the 
C{ leal mins interest in surgical problems creates a progressive at 
^phcrc for handling postoperative complications 
sh^^^^^” generally procurable and althotigh often given on tlic 
di Its availability undoubtedly Ins earned some patients 

^ '■f’ugh an acute pulniomrv complication Hie use of oxygen m po t 
•pcritivc cases in which considerable respiratory interference is eer 
3m to occur often is justified as a supportive measure Such use how 
I not eliniinate the need for careful diagnostic procedures 

should difilcultics arise 

he estiblislunent of blood banks Ins been a great stride forward 
j ' from this development Ins been and will be siibstinrnl 
' care must be taken not to use blood or plasma in a wa teful way 
'sastc IS often unavoidable m a justifiable cause Init in 
civilian hospital tlicrc is no excuse for cxiravagantc in the use of 
tins precious material 
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A more daring miuative m the approach to some postopmtire 
compticaoons js noticeable Whereas m former %esre bronchosc&pi 
or gastric lavage was considered tisV\ in manv cases their use or 
the use of nasal tubes or intravenous dnp toda> cans s Jitde concern 
Hesitancy m resorting to these procedures may be costiv 

Preoperatne prncttti e mewtres alfhouch root f«lk uuW 
thnn formerly probably have eveti greater possibilities More stioi 
tion IS paid to the prevention of thrombotic complications and pu! 
momrv embolus Anticoagulants can be used particularly m jpjtitnis 
in whom such complications occur following previous operations. 
Foot and leg everciscs and frequent turning of patients arc uidelj 
used Preoperarne saruMtion with sulfa drucs or their use m vounis 
or operative fields has been valuable Careful consideration of ili 
possible complications and a conscientious effort toward prevention 
should V icUl worth while results 


SENERAL TYPES OF POSTOPERATIVE COMPLICATIONS 
For the purposes of this discussion postopcniive complications nJi 
be listed as follows 

Complications related to the surgical procedure 
Pulmonary complications rclitcd to mterfercnce with the mcchi m 
of nonml respintion 

Complications related to anesthesia or medication 
Secondar \ infections unrelated to mfection m the organ upon « hirfi 
opention was performed 

All other complications related or onrebicd to the postnp rativs 
state or to precYisting disease 


DIAGNOSIS 

Each operation has us most hkcl} complicntions These depend ^ 
the condition of the organ operated on the dis w with ' hich we 
patient is afflicted and his general condition The time of appearance 
and manner of onset of the complication are vaUnble m detennm 
mg Its nature In manv instances a knowledge of all preop rao'e 
conditions is nccesssrv m making a definite diagnosis Thus 
geon or the internist should consider carefully the luston 
recorded obscrv ations of the phy'sical examination and laboruon a 
TTus routine even before seeing the patient is worth ail the 
involved whether she situation is obscure or apparentlv ® 
Much too cm be learned by careful reading of operative not v 
these too often give a clue to the diagnosis Needless to 
can be suspected or eliminated in diagnosis b) gross mspec i 
the patient , . 

Some of the simpler complications which cannot be re 
often frequently ace ovcrfool cd Infection in j ..wfi 

of fever and thrombopHcbios of the legs ate two conditio 
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-re inos* freqnentl\ not diagnosed. DJatanon of the stomach and 
destines, ^\hIch ma\ produce considerable rcspuator\ difficuln 
taJncardn and e\en shock is another condition often overlooked 
Rectal esanunnon mav reveal imp cted feces v\ hich ma\ cause rectal 
0 low abdominal pairu often with diarrhea or it ma\ disclose a pelvic 
abscess. -V drop m unnarv output ma\ be explained easilv at times 
b\ palpatmg a distended bbdder More frequent use of a retention 
athc cr foUowmi: major operations, such as a Miles resection or pan 
hvverectomv is a safe and accurate method of recording unne out 
p- denng the enneal postoperaovc period 
Recording the mtake and output of fluids is as important as record 
m tbe poise and temperature The technic of postoperative c-vam 
nations and treatments should be familiar to all medical and surgical 
n ei^ and residents \inong these should be mentioned the me^od 
2 positive Homans sign for the detection of thrombo- 
p eb os, inserting a suction tube or catheter m the trachea, wnth or 
^ larvngoscope, to aspirate mucus, and inserting a MiUer- 
obott tube Even the more frequent use of the simple probe or 
could be encouraged. The portable s ra\ machine 
cold be more freelv used m connecaon with pulmonan or sub- 
pareme complicaQons. 


COMPLICATIONS RELATED TO THE SURGICAL PROCEOUR® 

From the surgeon s p>omt of view the following hst of compbea 
^ ''rule not complete mclude those most feared or likelv to occur 
technical procedure imdertaken or the disease m 


cloa from oozirz of blood 
1C "ctasis from niJco.j coUectiOT in bronchial tubes 
LoTscal nicer from sensor} root avulsion 

No« sad Umni 
«®^*rtare after tonsillectomv 
^^reoTiycbus m sinvs operanons 

from smus thtcirbosis or brim abscess 
‘CcUsmutis from esophagtyteopv 
Tbvro d 
Herorxha'^e 

rsc eal obstruction from edema hemonha'^ or serum accurrulation or 
'arvrgeal rerve paral "si 
inMoid storm 
■^cutc paraJi\Toid tetanv 
Ocs* 

Penistert a clectasis or emp ema from lobecrom} o secme''’ul oneu 
v-o ec-cm 

of bronchial stump 
Hemorxha'^ 
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Breast 

Scrum collection 
W ound infect on or ^c^ntmn 

Limitai on of motion f nllovi ed b> a Ihcsn c subdelio d bursim 
Stomach 

Gastric dilatation 

Massitc Or part i lung collapse 

Duodenal fistui 

Fenton us 

Obstruct on of the efferent to p or small intc tine 
Wound ruptutc 

Intestines 

Pulmon ry mbolus 
\dynam ileus 
P ritonitis 
Obstruct on 

Mesenteric thr ml or loss of blood supply 
W ound rupture 

W n 1 hemorrl g th Miles resection 
Obstru i on 


Gallbl dder 

D apfir gm tic pleurisy 
Pulmon ry embolus 


General Abdomen , ,,, , 

Subphf me abscess f H mg infecte 1 appen lit gillbladder 
{ ration 

Pulmon ry embolus 

\ omiting itli et ess c loss of c! lotides 


leer Pff 


lei is 

Bl dder infection 
I civ c pi Icb us 

If inia 

Sera gulation in coi current tngu n I r ny. 
Infarction of t st s or ss 11 ng hem rrl age 
\cutt p lidym t s 

Pro rate 

Hcmor I age 
Piost tins 
Pclv c phi t itis 


Kidney 

Pyelonephritis 

H> dronepb osi and nfect n fr m ureteral 
partial 

A una from ntr ns c or extr n ic ca ses 


olstru non 


compUt* 


Svmpathcctomy Lumbar 
Pam in upper inner tl gh 
p Imonary emb lus 
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Fractured Femur 

Pulmonary fat embolus 
Infection 

Spine 

Bladder infection 
Hip Joint 

Gastric dilatation or intestinal distention tvith body cast 
Thrombophlebitis of varicose \cins 

PULMONARY COMPLICATIONS RELATED TO INTERFERENCE WITH 
THE MECHANICS OF NORMAL RESPIRATION 
Pulmonarj complications desene special emphasis In the ma)ont\ 
of patients pulmonary complications are the result of interference 
uith the respiratory motemencs plus inabilit\ to evacuate broncnia 
secretions These complications occur soon after operation ana t le 
possibilitv of pulmonary embolus is unlikel) at that time Inluiation 
pneumonia bronchopneumonia and atelectasis are often maistinguisn 
able by the roentgenologist In most instances massive collapse ot 
one uhole lung is a different matter Bronchoscopy shouM per 
formed m all patients uith massive collapse otherwise death mav 
result If bronchoscopv is not possible a small suction tube 
by the easilj passed laryngoscope may provide S^ut relief 1 is 
method however will not dislodge an inspissated plug from the 
lower bronchi Postural drainage even shortl> postoperatively can 
be carried out in bed if excess tracheal and bronchial secretions be 
come alarming if suction or bronchoscopv is not available 


COMPLICATIONS RELATED TO ANESTHESIA OR MEDICATION 
Medication tna\ contribute to atelectasis and should not be con 
tmued if avoidable Medication is not infrequently the cause ot otner 
complications for example the commonl> used phenobaroital mav 
cause skin rash occasionally hemorrhagic or bullous Other ar i 
urates ma> cause wound bleeding by depressing blood platelets un 
usual drowsiness or coma m patients with liver disease may o 
the use of barbituric acid derivatives Ovcrdigitalization or sensitivi j 
to digitalis given lUst previous to operation maj produce severe vo 
Ring A patient who fails to come out of anesthesia alw a% s be 

investigated from the point of view of drug effect, for examp ® 
phine m myxedema or an overdose of sedative given b> 
fever continues in spite of the vise of sulfa drugs the drugs t emse \ 
must be suspected as the cause Fever also mav be cause v in v 
ous fluids which mav have been given for the same reason as suit a 
drugs , 

Complications from anesthesia include cardiac irregularities or ven 
incular fibrillation following too great concentrations of cjclopro 
pane Carduc standstill has occurred presumabl> from vagus stimuia 
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tion The di'iastrous results from prolonged asph>\ia are well know:) 
and should be avoided by adequate oxygen free airways and arnfi 
cial or controlled respiratjon until all danger is past 

$tCOHDA^Y INFECTIONS UNHLMED TO WFECHON IN THE ORSAN 
UPON V/mCH OPERATION WAS PERFORMED 
Acute tonsillitis pneumonn and gcnito utmaty mfccuons arc prob- 
ably the mest frequent of this group Acute rheumatic fcier scarl« 
fc% er or cn sipclas may occur Gout often flares up after sursen 
and may be nnstahen for acute arthritis or rheumatic feicr laftc 
tions such as subacute bacterial endocarditis tyiihoid or amebic d\s- 
entery may complicate an\ surgical procedure and mav hare tv&vti 
previously and produced the complication for which the sureical 
operation was undertaken 

ALL OTHER COMPLICATIONS RELATED OR UNREUTED TO THE POST 
OPETIATWE STATE OR TO PWEXlSTlNC DISEASE 
When hcimplegts occurs during or immediately after operation, 
cerebral thrombosis apoplew or embolus as a cavise may be iniis 
tmguishablc except in so far as a clue is obtainable on phisical exim 
mation More important for diagnosis is the acute or gradual onset 
of unconsciousness when the usual causes of coma such as uretiua or 
diabetic coma hive been excluded Lumbar puncture should be per 
formed immediately for a pressure readme ind spinal fluid eta/ni.J 
cjon to rule out subdural hcmitotna or subarachnoid hemorrha e 
which can be fatal but should not be if diacnosed earh Mctastanc 
lesions to the brain mav be evident Brain abscess from septiccrruao 
other causes must be considered Headache and rneningeal svmptoTS 
may be produced by irritation of spinal anesthesia Strcprococcalrnra 
ingitis from faulty spinal technic has been Inown 
Of the acute complications coronary tlrrojnl oju or infarct is onto 
feared but actually is i rather rare event The diffcrenual 
betvv cen pulmonary embolus x\ ith acute ncht heart failure and aim ^ 
any condition producing cardiovascular disturbance or shock such 
massiv e collapse acute dilatation of the stomach or paroxy smal uc ' 
cardia Often m the last condition there is an antecedent 
frequently substernal pain panicularly m elderly people W P 
rh\thm is almost always present in tachv cardia or coronarv 
genciPS but is stnkmglv absent m parowsmal tachv cardia 
trocardiognphic patterns help distmcuish betw een acute pu 
and coronary accidents Fvents transpire so quickh in tn*se c 
gencies that a diagnosis between pulmonirv embolus and 
infarction cannot alvvavs be made but the best evidence 
to base a decision is the type of operation cv idence of existing p 
bitis and absence of previous anginal history 
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postoperative acute congestive heart failure is also rare This is 
more liable to occur in patients with knowTi cardiac disease especially 
mitral stenosis w ith or w ithout the sudden onset of auricular fibril 
lation Mitral stenosis alvvajs is prone to produce an acute emergency 
through the frequency w ith w hich emboli are throwm off Most an> 
organ mav be affected resulting in hemiplegia mesenteric occlusion 
or splenic infarct as the case may be All of them are serious and 
unpredictable 


Fatal pulmonary embolus, the dreaded complication of most ab 
dommal surgery todaj is receiving the preventative attention it de 
serves Manv patients can be saved if warning pulmonary emboli are 
recognized or signs of venous thrombosis are heeded Anticoagulant 
therapy is encouraging Preventative exercises are more widely used 
m the relief of intestinal distention and the prevention of thrombosis 
Acute pulmonary eden a and acute bronchial astlmia often present 
a differential problem In the recumbent position plasma proteins fall 
and thus are thought to be contributory to pulmonary edema when 
cardiovascular disease exists particularly m the elderly or hyperten 
sive patient Left ventricular failure is the usual explanation of acute 
pulmonary edema and the likely one which with the lowering of 
plasma protein m con|unction with increased pulmonary venous pres 
sure facilitates transudation The upright position morphine and 
tourniquets applied to all extremities to retard venous return provide 
effective treatment The administration of adrenalin m acute pulmo 
nary edema seems contraindicated but mav actually be of help Its 
IS justified when other measures fail or if the attacl 
nnght be due to bronchial asthma Intravenous fluids mav precipitate 
3cute pulmonary edema if given too rapidlv especially in the aged 
or m patients with cardiovascular disease The best precautions are 

0 served if not over 1 000 cc arc given slowly and if the patient is 
m a semi recumbent position 

ostoperative bleeding in jaundiced patients can be controlled ade 
quate y v\hcn liver damage is not too far advanced In such cases 
Mtamin K is ineffective the prothrombin time cannot be increased 
n only transfusions are of help Even then they are usuallv onlv of 
temporary benefit 

1 edema mav have several causes Sacral edema precedes 
e cma while the patient is m bed Thus attention to this area will 

ctect trouble long before it is noticed elsew here Hypoproteinemia and 
ncmia should be looked for in all cases In addition to a high protein 
'ct ammo acid and vitamin therapy mav be of help Thev mav be 
ocoT although a reaction rarclv has been known to 

sible f known excess quantities of salt mav be respon 

ouf^ edema v\hen much intravenous therapy is given even with 
reduced plasma proteins The daily quantity of salt which can be 
en varies but should not exceed 10 gm Even less than this mav 
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produce edema m elderly hypertensue ancmjc or hypopro emcfrac 
patients 

Tiic octurrente of postoperative acute nepbntts is unlikeU but 
% anous degrees of suppression of kidney function may take place and 
arc most alarming Heroic measures often are earned out in that 
cases One inav err on the side of overtreatment, since sponnwous 
duircsis IS not mfrequent Trearment must be individualized dt 
pending upon the circumstances Spinal anesthesia concentrated gb 
tosc and even concentrated salt solutions transfusions mercuroUi 
other diuretics may be resoned to when the situation appears des- 
penre As \et there is no predictable thcrapcusis probably duew 
lack of sptcific knowledge concerning the causes in each case 

As mentioned before ownfing might result from medication an' 
sliould not be o\ ctlookcd Sodium retention uremia intestna! ob- 
struction and parah tic ileus muse be considered as a cause 

There is a general tendency to osertreat some postoperame com- 
plications With dnigs or intravenous fluids and to avoid other proce 
diircs w htch arc more try mg to the patient but of greater value ^'lien 
the diagnosis is not clear it is far licitcr to withhold dfucst^iMW 
inject rcspiratnrv cardiac or other medications in the hope that sow 
thing will iiclp Opiates without which surgery would be fa less 
conhortablc may be misused 

Coi/?/ utg IS a necessan and unpleasant reflev m postoperative wses 
Too much opiate mav abolish the cough reflet entirely and prottwK 
(he accumulation of bronchial secretions with its wain of coraplica 
tions on the one hand while light doses of opiaa to abolish paw 
which has caused the patient to avoid coughing may be of gr«i 
laluc on the other 

I hu in some eases the problems of postoperarne cate re^uin 
more cvpcrt judgment and mgcnuitv than the surgical procedure « 
self This attitude toward postop rative complications should bee^ 
phasired in postgraduate surgical training Continued cooperation w 
tween the medical and surreal consulnnts will reduce stii! fun ' 
the surgica! mortality 


COMPLICATIONS AFTER THE MIKULICZ TYPE OF 
RESECTION 


Richard B Cattell 

It is my purpose m this paper to present complications that have 
been encountered at the I ahe> Clinic following the modified Milv 
ulicz type of resection for both inflammatory and malignant lesions 
of the colon Since 1930 over 350 of these resections have been per 
formed Some of these complications might be said to be peculiar to 
this type of resection They are not frequent and since most of them 
can be avoided this presentation of our experiences mav be of help 
to others 

TECHNIC 

^ j c ™Portant to understand the principles of the technic of the 
modified Mikulicz operation as performed in this Clinic m order to 
hamate the procedure and to understand some of the complications 
since the technic has been described elsewhere ^ onlv a brief statement 
coi^ming It will be included in this paper 

lesion is freed up with an nmple margin of normal bowel on 
Men Side and a wide resection including an adequate portion of the 
mesocolon is performed The amount of bowel resected is determined 
of I/® position of the lesion its apparent extension and knowledge 
the areas where spread most frcquentlv occurs An equallv radical 
removal can be performed in employing this Mil uhez principle as in 
P*’™ary anastomosis 

tiother important determining factor m the extent of resection is 
e arterial blood supply This roughly divides the portion of the 
me^f amenable to a modified Mikulicz resection into the seg 

lie ^ colon including the hepatic flexure supplied bv the 

ocoiic and right colic artery the transverse colon including either the 
the Tight or the splenic flexure on the left supplied bv 

hv ® artery and the descendtng colon and si^noid supplied 
attach^ and sigmoidal vessels B'V division of the avascular 

'ano possible to get adequate mobility to approximate the 

segments of the colon without interference with the arterial 
^ supply of the remaining colon 

and differences between the modified Mikulicz operation 

sank ®^d primary anastomosis are first the former is neccs 

Ij A ° stage operation and secondly mtraperitoneal anastomosis 
sarv consider the greatest hazard to colon surgery is unneces 
J5 jjQ lesion IS alw ay s removed at the first stage so that there 

possibility of further extension or of contact recurrence 
509 
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COMPLICATIONS 

Tlic complications that may follow the modified Mikulicz procedure 
arc (1) those that miv follow the first stage operatjon or Tssecaoa 
( 2 ) those that occur m the interval hetw een the first and second su e 
and are hkel\ to be related to the division of the partition bet\i een the 
two loops bv spur crushing clamps (3) those related to the closure 
of the temporar) intestinal fistula or colostomv and (4) the immedi 
ate and remote complications following completion of the operation. 

Complications Following the First Stage Operation— In canning out 
the first stage or resection a common fault that results in later dif 
ficultv IS an inadequate spur that is sufficient approximation of the 
proximal and distal loops is not effected Failure to make an adequate 
spur usually is due to insufficient mobility of the intestine and of the 
mesocolon As ones experience with this procedure increases this 
fault rarelv occurs The two loops should be approximated by sero- 
muscular sutures for a sufficient distance so that no other structures 
can come between them This will prevent injury to the blood vessels 
bv the spur cnishing clamp 

Obstnteuon ma\ occur unless good approximation of the mesocolon 
is obtained This is particularly true for splenic flexure resection m 
which the periconcuin of the mesocolon js very thin I have seen death 
follow a rent in the mesocolon m this area Similarly obstruction mav 
occur unless peritoniration of the denuded operative field is earned 
out Loops of small intestine mav prolapse or fall into the raw ar^ 
become adherent and obstructed If the projecting loops are brou ht 
out through the lower abdomen it is our practice to close the lateral 
gutter as well as to peritonize the field as m a colostomv during 
abdominoperineal resection 

The mesocolon should be div ided at a nuht angle to the colon to 
avoid endangering the blood supply Everv resection should be'^ 
w ith careful visualization or palpation of the important blood 
Following division of the mesocolon the remaining proximal and 
tal portions must be handled carefully to avoid detaching the vtsses 
Failure to establish a satisfactory blood supply at the conclusion o 
the resection may well result m death because of a 
It IS not enough merely to save the mesocolon of the segments to 
preserved but the vascular supply must be a normal one an 
anastomotic or marginal vessels between the mam arteries mus 
present ..j 

Adequate mobility is hlewise necessary so that the 
loops may emerge from the closed incision without 
this precaution is tal cti retractwj of the loops may occur 
plication mav be extremely senous and may result in an i 
hospital stay because of infecuon in the incision If retrac i 
the peritoneum occurs pentonitis will result just as it 
the blood supply is inadequate below the peritoneal icvc 
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retracaon of the proximal loop xvith resulting discharge through some 
portion of the abdominal wall cellulitis or wound abscess ma> de\ elop 
Peritonitis is an uncommon complication of the modified iMikulicz 
operation and usually follows resection of a perforated malignant 
lesion or one w ith an abscess If the bow el segments are intact, it has 
less significance than m a primary resection m which leal age has 
occurred along the suture line 

Complications That Occur in the Interval Between the First and Second 
Stage —These are usualh not serious and most of them are concerned 
uith the application of the spur crushing clamp We utilize an ordi 
narj Ochsner clamp and apply it two or three times in order to have 
the spur properly cut down Just as failure to create an adequate spur 
IS the cause of the most common complication incidental to the ^^lk 
ulicz operation failure to cut the spur dow n sufficient!) w ill also giv e 
an unsatisfactory result 

Piiin and at tunes nausea and oimttng following application of the 
clamp are most apt to occur if the clamp encloses either appendices 
epiploicae or a portion of the mesentery If a double row of sutures 
IS used to approximate the two loops making certain that no fat or 
other structures can come between them to be enclosed with the 
clamp these difficulties are avoided 
In 3 of our cases a hemorrhage has resulted from the open colos 
totny following application of the damp This complication which 
“siiall) results from applying the clamp to an improper place on the 
spur was handled without much difficulty by putting retractors m the 
wlostom) \ isualizing the bleeding point and appl) mg a suture hga 

On!) 1 of our patients has had perforation of the bou,el from ap 
P ication of a clamp Surpnsmgly enough this occurred onl> recent!) 

*n our experience and appirentlv resulted from applying a clamp 
^ ere the two loops could not be easily approximated This patient 
^ uneventful recovery because the abdomen was opened im 
ediately and the rent closed 

n onl) 1 case has a fistula of the small mtesune resulted from ap 
^ spur crushing clamp This was a fistula of the jejunum 
. a difficult resection of an extensive perforated lesion of the 
P eruc flexure Great difficulty was experienced m closing the meso 
^PP^rentl) a loop of jejunum passed upward under the 
Vent P^^ent made a good recovery following operative inter 
division of the jejunum just proximal to the fistula turn 
the and implanting the proximal end 6 mehes distal 

application of the modified Mikulicz t)pe of operation for 
fiirlv ^ lesions fimd loss and the resulting complications have been 
Pane problem which has been most troublesome m 

^ "iffi poor kidnc) function usually has been met successful!) 



by early application of the ^ur damp and b> fluid and salt replacf 
mcntr We have obsen ed hypoprotememia m a number of these cases 

Another less serious complication has been some degree of skmor 
'uomd fmtatwn As soon as the spur is cut down sufficiently on the 
right side most of the fluid ctmrcnt will pass on into the distal colon 

I olyps m the colostomy frequently occur and our evpenence has 
been similar to that of others m finding that 15 to 20 per cent of 
patients with carcinoma have one or more mucosal or adenomatous 
polyps The modified Afikulicz ty pc of operation gives a great oppnt 
t«mt> for the discovery and treatment of colonic polyps that vocld 
otherw isc be missed The frequent occurrence of polyps m the re 
mammg colon portions was forcibly called to my attention 
vearsagowhen withmafcw days I saw 4 patients with a polyp pro- 
lapsing from the colostom) after Mikulicz resection Visualization of 
the mucosa! surfaces of the proximal and distal loops of the Mikulia 
colostomy by the regular proctoscope and removal bj application of 
a hgarurc at the base of the norma! mucosa arc a simple matter AH 
other polyps can be fnigurated lessening the danger of subsequent 
malignancy m the colon of that patient 

A stril ing instance of the efficacy of such treatment occurred m i 
man with a carcinoma of the descending colon 4 inches distal to the 
splenic flexure No other lesion could be seen after banum weaiJ- 
Routine proctoscopic cvammation revealed four polvps mthc !owr 
8 inches of the rectosigmoid and rectum A modified Ahkuhcz 
tion was performed removing the distal transverse colon spbiw 
flexure and descending colon and joining the tronsv ene colon 5» ^ 
sigmoid flexure 'Hie resected malignant specimen contained 
polyps Twenty four additional polyps were fulgurated 
proctoscope inserting it m the proximal and distal loops of 
uhez colostomy and the four lower polyps were also destroyed iw 
man has remained w ell for five years and w as sav ed from total co « 
tomy 

Complications Following Closure of the Colostomy —Complicssi!® 
following tlve second stage of a modified Mikulicz operation arc 
avoided if a sufficient mtcnal clajwes between the first and secoa 
stage The colostomy should be closed on a second admiss'on s 
eight weeks following discharge from the hospital This permits 
sidence of inflammation incidental to the operative incision and app 
cation of the spur cfatnp and the tissues become soft and phao « 
existmc low grade infection too usually w ill subside dormg t 
terval Proctoscopic examination of the colostomy' can be per ° 
and m order to avoid further difficulty one should always ^ 

that the spur has been properly cot dowm We have ^ 

difficulty in obtaining satisfactory extrapentoneal closure 
healing of the wound after the first stage It has been “””^1 
resort to the method recently described hy Pemberton m " 
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bowel closure is folIo\\ed b\ paclang and subsequent secondar> 
closure of the Mound Fecal discharge follouing closure is unusual 
and IS due to an inadequately cut do^vn spur failure to obtain com 
picte m\ ersion of the mucosa or encroachment on the lumen b\ turn 
mg in too much bowel Unless definite obstruction is present an\ 
drainage usuallj ceases within a few da\s Pcntonitis is avoided b\ the 
extrapentoneal closure 

/nfecnon m this closure w ound IS rarel> of clinical importance Exen 
though closure is performed in the presence of a wound contaminated 
b) the open colon healing is usuallv prompt with onU a small amount 
of serous or purulent discharge 

\IeleTja sometimes occurs but is of little importance Occult blood 
in the stools disappears promptl\ Onlj 1 patient w ho had a Mikulicz 
closure imohing the ileum had a hemorrhage following closure 
Bleeding occurred during the first sit hours after operation and blood 
tiansfusion w as necessan The wound was opened the sutures closing 
the bowel were remoxed the bleeding point was found and a second 
closure was performed 

Immediate and Late Postoperative Complications --Man\ of the im 
mediate and late postoperatixe complications such as occur following 
n> senous abdominal procedure are related to the fact that a high 
opcrabUit) rate is maintained Dunng the last slx \ears oxer 80 per 
cent of all patients w ith large intestinal lesions ha\ e been submitted 
includes elderlv patients man\ poor risk paoents 
including the obese those with senous cardiac conditions and those 
"i^poor kidne> function 

The mortalitv at the Lahey Clmic following the modified Mikulicz 
operation e\cn m apphing it m a large number of unfax orable cases 
still remains betxxecn 10 and 12 per cent Fexx deaths are the result of 
pentoneal infection most of them being due to coronarj thrombosis 
puimonar> embolism and uremia 

f large segments of bow el hax e been remox ed frequent stools or 
tSTThea may be a complication for a time Tw o stools a dax for the 
remainder of life is not uncommon Rarelx is constipation present m a 
^ colon resection 

texx of our patients hax e dex eloped l^rge abdonnml ttnnors at the 
site of resection One of these patients who xxas thought to have a 
IS d found on operation to haxc a large fecal impaction It 

^ iiticult to differentiate betxxeen recurrence at the resection site and 
can h roentgenologic examination This comphcation 

^ ^voided by remox al of the redundant and excess portion of 
2 5 closure One tends to err on the side of leax mg an 

Pe amount rather than risk encroaching on the lumen at that point 
^ ^ recurrence foUoxxang the modified Mikulicz tx pe of 

occurred in 45 per cent of our patients xxho haxe sur 
resection This includes those m xxhom a palliatixe resection was 
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done Of those followed from five to ten years 5S per cent had no 
recurrence during the period of obser\ ation The possibility of contact 
occurrence has been eliminated entirely by removal of the lesion at the 
first stage 

SUMMARY 

Some of the complications following the modified Mikulicz t)pe of 
resection as cniplo> cd at the Lahey Clinic ha\ e been enumerated and 
discussed Means for their prevention arc emphasized The modified 
Mikulicz resection is the same in extent as that of primary resection 
With anastomosis but different from it m that it is a two sta e open 
tion and is performed w.ithout intrapcntoncal anastomosis The use of 
this operation in o\cr 3SO patients has given satisfactory results 
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THE PREVENTION AND MANAGEMENT OF POSTOPERATIVE 
PULMONARY COMPLICATIONS 
Repori of Five Cases 

Urbvk H Exersole 

Complications imohmg the respirator> system arc quite frequent 
follow ing surgen iManv of these arc of minor importance However 
all too frequently they result in an increase m postoperative morbid 
it> and even mortality The importance of this subject to everyone 
concerned with the preoperauve operative or postoperative care of 
surgical patients cannot be overemphasized 
While this paper could include all types of pathologic conditions 
^vhlch might occur in the chest following an operation such rarer 
conditions as pneumothorax bronchopleural fistula empyema and 
mcdiastmitis will not be considered This discussion will be limited to 
those conditions that are known under such names as postoperative 
or postanesthetic pneuinoma, pnetmtonitis and atelectasis One sull 
frcquentlj hears the expression b\ a Hyman ind sometimes bv a phvs 
ician too that the patient died from ether pneumonia or that 
everything was fine untd pneumonia developed 

PATHOGENESIS 

Our thinking on this subject has passed through somewhat of a 
® ^ the past when almost all anesthesia was ether anv respirv 
or> difficulty after operation was called ether pneumonia With a 
revival of interest in spinal and regional anesthesia the natural reac 
u Was to assume that since nothing was being introduced into the 
^spiratorv svstem these troublesome complications would disapp'^ar 
n ortunatelv this did not occur Manv observers have reported that 
m of administration of the anesthetic made little difference 

nan of postoperative pulmonary complications* ® ® This 

anvth ^ to the assumption by many that anesthesia has little if 
ro do with these complications and regardless of what hap 
and^ ^'espuratorv s) stem postopcratively the anesthetic agent 

l)ilit^T^°^ us the anesthetist were absolved of all responsi 

theory that these postoperative rcspiratorv complications 
_ explained on the basis of a localized bronchial edema of neuro 
vvith^ localued bronchial constnction*® * can be dismissed 

r,i. comment since these two factors probably rarely if ever 
anv part whatsoever 

of _ theory that has been advanced to explain the occurrence 
” toperative complications involving the respiratorv svstem dc 
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serves a little more consideration It is thought b> some that at least 
some of the poscoperatne respiratory morbiditj so frequentlj ck 
actenrcd b> clinical and roentgenologic signs of collapse of S 3 r>ffle 
amounts of lung tissue can be cvplained on the basis of reflet coa 
stnction and secretion of the bronchial or bronchioJar mucosa sec 
ondary to emboli in a pulmonary artcr> or its branches De Talats 
and Ins cosvorkcrs^ have cited ctrpcnmenwl evidence in support of 
this thcor> As pointed out by WatcR ” diK theory offers ki 
encouragement that pretention can be accomplished other than 
through mipro\ ement m surgical technic and circulatory stimulation 
runhermorc the chmcal course of most of these patients patto 
larly their response to tracheal and bronchial aspiration noulilksi 
one to discount this cvpiamtion ctcept in the occasional case 
Tlie most m idcl> accepted and plausible theory and ccitami> tk 
one most m accord with the usual clintca! course of these patiens, « 
that most pulmonary diilicultics occurring after surgery are due to 
mechanical obstruction of ponions of tlie tracheobronchial tree hi 
secretions Usually these secretions would not be considered abnorma!, 
and are as a rule present prior to surgery That bronchial secreoon 
with obstruction and absorption of air distaJJy could be rcqionsbit 
for collapse of lung tissue was recognized b> Gairdner* as early Js 
1850 In more recent years many obsen ers have recognized the i« 
pottance of accumuhted secretion m the tncheobronclual tree as the 
primary cause of pulmonary atelectasis^ 5 s ii n How these sew 
tions m the rcspiratoo passages which prior to surgery did not 
stuute a pathologic entity can play such an imporrant part m post 
operarne morbidity calls for more detailed consideration 
A certain amotinc of secretion is always present in the trachea m 
bronchi This is normal senes to I cep the mucous membranes wt 
and assists in the trapping and removal of dust particles in the atmos 
pherc Any degree of bronchitis whether of infectious or chenua 
origin will cause an mercisc m tlicsc secretions Examples of chemio^ 
irritation causing mtrcjsed secretion arc the smohers con h an 
the irritation caused by an anesthetic a^ent such as ctlier 
Ordinarily cihary activity plus an occasional clearing of the throi 
ind a cough or two on rising m the mornirg will take care 0 ' 
secretions in the trachea and bronchi Perhaps the greatest sin e^ 
ulus to the raising of accumulated secretions m the nofSToi -sw 
tory person is the change from the reclining to the erect posi 
the morning 


PREOlSPOStNO FACTORS 

Many factors associated with the preparation of a 
gery the conduct of the anesthetic and operation and p 
care may upset the nonml physiologic remov al of tne 
In the first place he docs not rase from the horizonta 
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pendicular position on the viorntng of operation Tins would seem a 
reasonable routine to institute particular!} m patients who ha\e a 
histor) of a chronic cough considemble expectoration or are heavy 
smokers Furthermore he may have received a sedative the night 
before operation to insure a good nights sleep Certainly on the 
morning of operation he will receive drugs which tend to raise the 
threshold of the cough reflex These drugs may also tend to decrease 
respiratory exchange and ev en to depress respiratory activity suffi 
ciently to result in inadequate expansion of large areas of the lungs 
In the operating room other things may contribute further to the 
accumulation of secretions in the air passages and to inadequate ex 
pansion of the lungs or even inadequate oxygenation of the tissues 
If a general anesthetic is administered chemical irritation of the muc 
ous membranes or inadequate oxvgcnation due to unrelieved partial 
respiratory obstruction may result If the anesthesia is deep respira 
tion will be depressed perhaps to a point where the minute volume 
exchange is insufficient to provide adequate oxygen If the anesthetic 
8geni is one that produces a prolonged period of respiratory depres 
Sion and relaxation which may last into the postoperative period the 
hazard of suboxygenation due to depression or obstruction is still 
greater Tnbromethanol or avertm is an example of this type of anes 
etic agent Persons responsible for the postoperative care of patients 
eceiving such agents should fully appreciate these hazards Further 
ore deep general anesthesia will complete the arrest of all ciliary 
footion and cough reflex not already arrested by the preliminary med 


th ttnesthetic is used particularly if the anesthesia is high m 

e t Oracle segments of the cord there is a decrease m respiratory 
is due to the loss of intercostal muscular activity 
^Pper abdominal surgery is performed under spinal anesthesia 
^ IS always some impairment of intercostal activity 
dexel^ of the patient during operation may contribute to the 

com postoperative pulmonary complications “ The most 

for dorsal recumbent and level does not allow 

tiom i” h secretion Lemon® has pointed out that secre 

docs mouth were aspirated through the trachea and bronchi in 
placed^ anesthesia 1 his could be eliminated if the dog was 

Trendelenburg position It should be mentioned how 
lends ^ Trendelenburg position particularly in obese patients 
max CO t "eight of the viscera against the diaphragm and 

placed compression of the lung bases If the patient is 

under tlF fl broken and anv kind of lift is placed 

I'ldnev o common for operations in the chest on the 

pendent sympathetic trunk this tends to compress the de 

^lonchus^A^ allow drainage of secretions into the dependent 

As evidence of this is the common observation that post 
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operative atelectasis in these cases is much more likely to occur on 
the opposite side from the opemuon (Figs 201 and 202) 

The mere fact that the abdomen is open has long been knoun to 
result in some elevation of the diaphragm with consequent compres 




SION of the Inns hues Retractors and packs ^in the upper 
may contribute further to this compression nntribute tn 

During the postoperative penod manv factors may c ^ 
the accumulation of secretions m the tracheobronciua 
adequate lung expansion Some pvn is almost the mevi 
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surger> If the surgery was in the abdomen the presence of pam 
from the standpoint of pulmonary complications takes on a special 
significance Coughing mo\ing and deep breathing all of which are 
important in the remo\al of bronchial secretions cause pain Hence 
the patient will tend to refrain from all these activities 
Tight binders are often placed on the patient following abdominal 
surety If these are high enough to restrict respiratory mo\ements 
the\ may contribute to the de\ elopment of pulmomr> complications 
Medications for the relief of postoperative pain may cause respira 
tor) depression and suppression of the cough reflex The practice so 
often resorted to by nurses withprn orders for morphine of giving 
opiates to produce sleeo cannot be too severely condemned The 
opiates are splendid for pain relief but there are other drugs that are 
much better soporifics 


PATHOLOGY 

With this background of the predisposing factors to postoperative 
respiratory morbidity we now can consider the pathologic condi 
tions which may result from accumulations of secretions m the trache 
obronchial tree 

When a bronchus or bronchiole becomes occluded by secretion the 
air distal to the occlusion is absorbed resulting m collapse of that 


lobular collapse 

(PATCHT ATELECTASIS! 


LOBAR COLLAPSE 
(atelectasis one iceE) 


MASSIVE COLLAPSE 
(ateuctasis one lunc) 



positions of obstructing plug 


amount of lung involved is dependent on 
the bronchus or bronchiole occluded If as is frequently 

^Lere is an occlusion of scattered small bronchioles there 
ml patchv areas of atelectasis Thev are usually dis 

the base of one lung but may be bilateral This condi 
find known as lobular atelectws The roentgenographic 

^Lis stage show scattered cloudiness not unlike the picture 
®nted by a true bronchopneumonia If unrelieved it may progress 
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to lobar atelectasis m which one of the mam branches of the pnrmi) 
bronchus IS occluded or t\cn to massne atelectasis m which an w 
ttre lung is collapsed following occlusion of a primary bronchas 
(Fig ’03) The two latter conditions may of course arise inchout 
a preliminary lobular atelectasis On the other hand lobular actlcc 
tasis miN progress to tnie lironchopncumonia 



euevAT ofj 0 


I ItCHT e WfifRS 



ASSOftPTON OP Alfl OiSTAU TO PtUC 

ATEUCTA^lS 

PfllMARY 6R0NCW5 

^ •9’ 

BftONCHOPNEUMONiA LOBAR PNCUMOMIA , 

Tg 2W-D g m show ng probable outw 

b nchi J or bronchoUr ob truer <m w th subswjoent atri 

If any considerable area of lung tissue collapses (on 

IS not reheted withm a rchmclv short time jhii 

sidcred as almost inevitable Ccrnmly many orgzn 

should be ideal for its development nameh suit 

isins m an mactnc arc* whose resistance has been 
oxygenation (Fig 204) 

diagnosis ^ 

The diagnosis of putoionarj 

casionallv it is quite difficult to distinguish from p g«entj 
Charactensticall) the condition develops t ® fourhour^ 

hours follow mg operation frequently m the nrst ^ 

It rarely occurs after the fifth day day 

occurred on the eleventh day and m 1 on the ^^^5 brwdi 
The patient usually complains of dvspnea A commi«v 

mg Pam m the ch«t may be present although P 

There IS usually a rapid rise in temperature to 10 
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an hour or two Objective signs of suboxy genation such as cyanosis 
at the finger nail bases are present Physical e\amination m addition 
to c)anosis typically reveals diminished to absent breath sounds on 
the affected side with a shift of the ape^ of the heart to this side 



of Ptotrades about 1 inch from m end This serves to remote the last 
etion tvhich may base accumulated dunng the course of the anesthesia 

^ffeae^d^^d atelectasis there is frequently a lag on the 

ttiteisna chest on inspiration or even a rctracuon of the 

siQj^ of removal of the obstnicaon and prior to reetpan 

area Th bronchial breathing can be heard over the affected 

® diagnosis is confirmed by roentgenogram An important 
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to lobar atekaasis m which one of the mam branches of the prmH;) 
bronchus IS occluded or c\cn to nussne atelectasis m w hich sa « 
tire lung is collapsed following occlusion of a primary brondm 
(Fig 203) The t\vo latter conditions may of course arise m idiom 
a prclinnmry lobular atelectasis On the other hand lobular stelei: 
tasis mas progress t trnt bronchopneumonia 


SECWCTlQMS 



ABSORPTON Of Affl OtSTAL TO PLUG 



cOBUtA^OUCAPSt 


tOSAft COLWAPSe 
lobar pneumonia 


BftONCHOPNEOWONIA LOSAR PNEUMONIA J r,nW f 

Fg 204-Dag am t wmg probable ouree of e\ * t 

I r ncliia! or I ronchiolar ol truer on w th sub «ioeni a 

If any considerable area of lung tissue collapses eon 

IS not rehesed sMtliin a rclamcU short time diii 

sidered as almost mctinblc Ccitaml) mam fact , 
should be ideal for its development nameh sui^- 

isms in an inactive area whose resistance has been Joucreu 
otygcnation (Fig ‘’04) 

OIA©NOSIS ^ 

The diagnosis of pnlmonarv embdus 

casionally it is quite difficult to distinguish fro P seventy nvo 
Charactensticalh the condition dev^ops fourhouJ^ 

hours following operation frequent!) , t o^r cases# 

It rarely occurs after the fifth da> eenth dav , 

occurred on the eleventh day and m 1 on the ^ breatb 

The patient usually complains of dvspnea cornn^n- 

mg Pam m the chest may be present p ^^odiwi 

Tlvere is usually a rapid nse m temperature to 
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an hour or t\\o Objective signs of suboxygenation such as cyanosis 
at the finger nail bases are present Physical examination m addition 
to c>anosis t>pically reveals diminished to absent breath sounds on 
the affected side with a shift of the apex of the heart to this side 



affect massive atelectasis there is frequently a lag on the 

•nters^^ of the chest on inspiration or even a retraction of the 
sjon After removal of the obstruction and prior to reexpan 

area Th ^ bronchial breathing can be heard o\cr the affected 
he diagnosis is confirmed by roentgenogram An important 


vKBMt n e\t:rsole 


to lobir atelectasis m winch one of the mam branches of theprraaf) 
bronchus is occluded or even to massive atelectasis m which an tn 
nre lung is collapsed follow ang occlusion of a ptinury bronebas 
(Fig ■^03) Tlic two latter conditions maj of coune arise vuthou 
a preliminary lobuhr aielcctasts On the other hand lobular irtk 
tasis nnv progress to true bronchopneumonia 




L0BUtA« COcUAPSe 
BRONCHOPNEUMONIA 


lobar PNEUMONIA ,} Ttl ptr" 


If am comidcnblc arci of tune tissue ’"fjtist bt 

IS not relieved w«hm s rchtivch short tim P „ present 


IS not relieved w«hm s rchtivch snort tim r present « 

sidcrcd as almost incv itvblc Ccrtunlj many 

should he ideal for its development nanieh ™ bv ^ 

jsms in an inactive area whose resistance ns 

owgcmtion (fig 204) 

diagnosis pj 

The diagnosis of pnlmonarv culnion^ry 

casionallv jc is quite difficult to distinguish seienn w 

CharacteristicvlU the condition develops \'i c_. .^ventv 
hours following operation frequentU , j pf our casts i 

It rarely occurs after the fifth day 
occurred on the eleventh day and m I on ^jfRculty 
The patient usually complains of not 

,„g P.m m the chest na> be / *" ,02 w 10< ^ 
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\ hour or two Objective signs of suboxygenation such as cyanosis 
: the finger nail bases are present Physical examination in addition 
• cyanosis t> pically re\ eals diminished to absent breath sounds on 
le affected side with a shift of the apex of the heart to this side 



•th lobar and massive atelectasis there is frequently a lag on the 
of the chest on inspiration or even a retraction of the 
After removal of the obstruction and prior to reexpan 
ca Th ^ bronchial breathing can be heard over the affected 
*ne diagnosis is confirmed by roentgenogram An important 
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pomt to remember is xhxi the sevcnt> of the s>inptoms is oftea 
greatly out of proportion to die amount of lung imolved kzm 
belief tiiar any pulmonarj, dtdicoit} ivjthm the Btst three divTposr 
operntn el> should almost a pnon be considered to be atelectasis C« 
tainlj it IS up to the person who disagrees to pro\e ha pome 

PR^ENTiVE MEASURES 

\\ jth an appreciation of the factors causing respirator) compLa 
tions following surgerv a great deal can be done toward their pre 
\ entjon A.S mentioned prex iousl> an effort should be made to deaf 
as much secretion out of the phiirv nx and trachea prior to operaao!! 
as IS possible hen feasible anesthetic agents which may rsult m 
long periods of postoperatnc depression should be aioidcd Era) 
effon should be made bi the anesthetist to maintain adeijuate pal 
monar> exchange while the patient is in the operating room Far 
thermore he should tnamtam a free and unobstructed aitwa) at ill 
times The phan n\ and tnehea should be kept free of secretions 
during the ancstbesn and ihcx should be rhoroughK ospirated /tort 
these areas imnicdnrch prior to the return of tire patient to h« roo"! 
(Fig 205) Binders which restrict respiratory activiij should notk 
used Postopcratise narcotics should be used judiciously so as not w 
interfere with respiratory actnity or raise the threshold of the coa fi 
reflex 

The patient should be watched carcfuU> during the early post 
opcrariic period to present the aspiration into the trachea of ic 
cumulated secretions or y omicus Later he should be turned frequency 
m bed and urged lo cough Nurses should be instructed how to how 
the patient s abdomen to lessen the pam of coughing 

TREATMENT 

We turn now. to the patient yyho dcyelops respiratoi) difficdn 
posroperativcl) an spite of all the preyentame measures If 
ey idence of secretion accumulating in the tracheobronchial 
the patient is either unable or unyviHmg to raise aspiration shoo 
undcrtal cn Usually a urethral catheter (size 20 to 22) m the me 
IS sufficient This can be passed either through the nose or ni 
If the catheter does not drop directly into the trachea o. 
guided m with curyed forceps or a Kelly ,n„2cpi!t 

scope (Fig 206) If the throat is carefully sprayed yyjth a I % 

solution of cocune this procedure w dl cause much less disco 
the patient It is usually better not to spray much 
tnchea as the spasm of coughing and straining initiated by 
eter iti the trachea is beneficial m forcing the flora \!fer is sd 
pas5.igcs to where it can be remoyed rrequentiy this if 

ficicot to rchexc a lobar or even a massive atelectasis 
there is a definite collapse of one or more lobes of the u 
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lie\e that this aspiration should be earned through a bronchoscope 
as this IS a much more accurate procedure It has been said that such 
a patient a\ill not stand bronchoscopa or that he will rupture the 



stron' performed Neither of these statements is true If a 

? binder is put on tight athilc the procedure is being earned out 
^nger of avound rupture is minimized 

REPORT OF CASES 

freatm histones illustrate the findings and results of 

P^lients ■\tho developed respiratory complications fol 

19 ^j aged "’8 >cars wav admitted to the Chmc on December 1 

normal ^ of high blood pressure A roentgenogram of the chest was 
tomy w slight pleural thickening at the right base A left splanchnicec 

Xi,. ** Performed on January 12 1944 under pontocame spinal anesthesia 
^^as uneventful 

Performed'^^^ procedure a nght splanchmcectomy was 

day the * '^nder ponrocaine spinal anesthesia On the fifth postoperative 
patient told the nurse that he had some discomfon in the left side of the 



F g 07 -Roentgenogrami (Case I> shmnng a dens ty I left Ju g 6iU shit 
of tned asiinum to 1 ft a d ele aoon of d aphragm t cleanng of left lung fieM 
and p ni 1 r turn of mcdmtinum to midlme fi/te n m nute after tr ri'e a 
piration 
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ig 208 —Clinical chart (Case I) sho v ng levat on of p Is aod 1 ght ncreu 
of respiratory rate bm very little t mp ranir elevation 

hest T1 IS was not severe and tl c tempc anir roe nly t 99 
vidence of suboxygenauon The respirations were 24 and the 
0 to PO On the folio mt day he compla ned f more pa n n t e c 



Qmical chart {Case 11) shoxitnQ fall m temperature /o)Io^ ing bron 
choscop> 

The right lung ^\as clear and the med astmum ^ as shifted to the left. 
Hun ^'*^” "** earned out b> means of a catheter A roentgenogram talen fifteen 
** * ter this procedure shossed definite impro ement tilth considerable 
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clearing of the left lung field and a parti I return of the med asunum to the mid 
Inc Convalescence follo\ ng asp ration v as uneventf 1 

Note that this collapse was on the opposite side from the opemion 
and also that there was not the typical temperature elevation This is 
an example of massive collapse (figs 207 and 208) 


Case II -A man aged 52 > cars gave a hi tory of bron b 1 asthm n ih in 
absence of symptoms for one year The patient was op raced on for icute chole 
cystitis with cholelithiasis under pontocaine spinal anesth s a suppleme i d vnih 
cyclopropane and nitrous oxide On the second postoperan e d y the tetrpen 
ture rose to 10 4 F pul e rate to 124 and respirations to 28 There as light 
dyspnea and v heezing At first there v as no evidence of cyanoss b c afe hours 
later there vas considerable dyspnea and sight cya s Th h rt so nds wen 
shifted to the left and there as less p on of the left chest tha th rght 
There as cons derable dulness at the left base and greatly dimin shed breath 
soun Is A roc tge og m onfirmed il c diagnosis of c II pse of the base of the 
left 1 g n on h s op> was followed by immed te and defimt imp ovem i 
cf fly Recxpansion of the left lo er lobe v as confirmed ro tgenol gicaUj 

This represents an instance of lobar collapse (Figs 209 and 210) 

Case III -A bo> aged 11 years I d a rght lumbar symp thect mj on 
February 2 1944 the first m a senes f operations designed to mpr a eo 



i — - ^ 

Fg 211 -Roentgenograms (C e III) tal n a one denscy 

two days after pc ation at time of onset of respr tory ‘ ' 
of left middle lung fi Id ih shghc shift f med astin m to 1 it 


gen tal def rm ty of th r gbi foot A roentg nogram pn r to op 
gest e of asthmatic bronchms The op rat on w s performed n 
spina! anesthes a T o d ys postoper t v ly the pat ent sudd niy de 
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~R*^cnigenograms (Case III) taken a immediately after tracheal as 
pirauon b the following morning Note conunued clearance of left long field 
ith further return of the mediastinum to the midlme 


A4K5 POSTOPSftATIVB 


■rxsmzzaai 




axiaaaagMqaaa 
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Pj ^ ' ' I I T 1 I. 1. 1 , 1 J I t I t I J ..i_L,_| 1-1,1 .!_] 

pulse^and*^ chart (Case III) showing immediate fall in temperature 

«Uon IS following tracheal aspiration Tlie second temperature ele 

whirfi I but mas ha%c represented another atelectatic episode 

^l«red without aspiration 

coi^h ^ pulse rate of 128 and a temperature of 103 2 T A dry 

fpiration^T}^*^^^”^ ®nd the left chest did not expand as well as the right on m 
ic breath sounds were also diminished oter the left chest A roent 
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genograni si o\ c 1 d n »t> f the tiKii n port n of the 1 ft lung nh otne j 
n tl penp ) r> n I at il ape’i an H a c The med t num wa h fted to A 

I ft T\\ rghtl ng tastlear Sccrentn ere asp rated from the pat etitstndti 

{ \ ni ans of a catheter an i i roentgenogram taVen tmmtd tel> followi g ho^ed 



I g 214-R ntg nograms (Case ) taken a one boor ^ J” j Yton 
tzorj \ ith a ath ter si s denst> at fcff bar ^ we nwP'J'? 

choscopic aspirat on sho s soni Icanoj, ar left b re c tl e fo 
sho vs still fortl r lear ng 

about SO per ce t cU n ip f ri left tang h Id «'h funl’ r 

mediastinum A roentgenogram mad rfi folio' gn had r 

clearing althougl s< me motU ng soil remained T1 e med art nu ^ 
back still further to d the m H ne The p tienc !iad an 

vafcscence 
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This probablv represents a lobular atelectasis and the coughing and 
straining incidental to the aspiration A\ere sufficient to clear the air 
passages so that reexpansion could follow Note also that this collapse 
was on the opposite side from the operation (Figs 211 212 and 213) 

Case IV -A man aged 21 years was admitted to the hospital with a diagnosis 
of pnmary h> penhyroidism The basal metabolic rate was + 68 per cent on ad 
mission and had fallen to +40 when operauon was performed On February 14 
1944 a subtotal thyroidectomy was performed under basal narcosis of tnbro 
methanol followed b> an ethylene ether sequence with an endotracheal tube in 



•S ’l5-ainical chart (Case IV) shows immediate fall of temperature pul e 
and respirauon following bronchoseopic aspiration 

Phee The anesthetist noted that there was considerable mucus throughout the 
^ntire operation There had been so much mucus tint c\cn though careful aspira 
0 it from the trachea and pharynx was carried out at the close of operation 
> second thorough aspiration w as performed h^ the anesthetist t%vo hours after 
t returned to his room Except for the moisture noted in the 

«c eobronchial tree the anesthetic course was entirely satisfactory 
j ” *he first posioperatise day the patient showed no signs of atelectasis Tlie 
^finpcMture had risen as high as 10 F This was not considered remarkable m 
I ^ rather se\ ere hy perth\ roidi m On the following day the temperature 
^ ' idcncc of inadequate aeration of the base of 

th* \ ^ ® rales \ roentpenocram w as ordered but m new of 

= c 'Ofcal fin Imps a tracheal aspirat n as performed first The first roent 
which was taken al out one h ur after this procedure at which omc 





f““'‘' '’= Pfon-rf »n«4= 

■apse af.ee ..acUca, 


ig 216 -Kjcntgcni grams iCasc V) taken a the aft rnoon of th KconJ 
postoperati e day b the afternoon of tl e third po top rauv di) Note soi« 
aem ty at Jen ha c Arro \s at nght ba c ind cate area of denary irterpr ted to « 
Slight collapse ot r gJ t base Mediastinum is not shifted to I ft f T 
before death 

sho^vcd immediate and definite mipro\enient and a roentgeno'^t^ 
made immediately after the bronclioscopic procedure shotted sli 
clearing and one taken the following morning gave evidence ol st 
further clearing of the left lung field Convalescence was entirel) ua 
eventful (Figs 214 and 215) 
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Casl V-A man aged 5’ >ears who was rather obese with a small umbilical 
hernia was operated on January 18 1944 for chronic cholec> siiiis with chole 
lithiasis The anesthetic was pontocaine spinal with a supplement of cyclopropane 
On the morning of the second postoperati\e day the patient was perspiring pro 
fusely and coughing but was not raising any mucus Two hours later he was 
nising a bloody frothy mucus and coughing continuously He refused to lie on 
e right side because this increased the coughing Fn c hours later he w as still 
expectorating large amounts of bloody frothy mucus and had difficulty in breath 
ingwhcn lying on either his back or the right side 

A diagnosis of pulmonary infarct was made even though the patient had not 
complained of any pam m the chest Since we felt very definitely that this was a 
pumonary infarct due to an embolus m the pulmonary artery bronchoscopy was 
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Fig 217 — Qinical chart (Case \ ) 


increase following day the patient was obviously very ill with an 
'vhen ^ ^yixiptoms He was rational and apparently quite w ell oxygenated 
became ^Cfit However if he was removed from the tent he quickly 

of a n quite cy anotic A senes of roentgenograms show ed evidence 

dimmish d in the left lung base Qinically the breath sounds w ere 

Hmes s ^ There was no shift of the mediastinum although at 

retraction of the left upper interspaces was noted (Figs ild and 217) 
downhill and died on the following day 

right * complete collapse of the left lung with some collapse of the 

bronch ^ tenacious plug of mucus filled the entire left mam stem 

conipanv*i branches This plug could be lifted out w iih forceps The ac 

•8 and 219) diagram illustrate the location of this plug (Figs 


5i2 


URBAN II EVERSOLE 



£ B J8-Plot gr pi of autopsy specimen (Case V> taken from poatn f 
de of lung Th p ist r r all of the trad ca (f> and bronchi b t bem « 
m I ail tie pi gus (e> has been cut free nd nirned downward rrow 

an i at ho! I g up th finn t me us plug (p) h ci fiiled the tfttre kk 

I ton h an I t I r ncl cs 



This represents an unfortunate experience 
ittentjon on the need for greater diligence in atebmg 


POSTOPERATirc PUL\IONAR\ COMPLICATIONS 

ofrespiraion difiiculc\ postoperati\ cK and for clear and logical think 
mg with reference to them In reconstructing the course of e\ents in 
this case we feel that probabh there was a gradual progression from 
an earh lobular atelectasis to a lobar and finalK a massi\e atelec 
tasis This death could probabU ha\e been pre\cnted if we had rec 
(i^’nized that the progression of svmptonis was due to an enbrg,emenr 
of a mucus plug rather than the enlargement of in embolus in the 
puimonan arterj 

CONCLUSIONS 

The greater our expenence with these patients the more firmh we 
are convinced that the term postanesthetic pneumonia is not such a 
lad one after all Perhaps a better term w ould be postsurgical pneu 
monia since the anesthesia represents onU one of the mans factors 
^ at mav pla\ a part m the development of these complications \\ ith 
in trying to eliminate the factors which predispose 
and^ ^ development of pulmonarv complications and more prompt 
mo h of treatment much postoperative pulmonarv 

taos * a avoided or can be limited to postoperative atelec 

an the condition reversed before a true pneumonia develops 
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ANTICOAGULATION THERAPY OF POSTOPERATIVE 
VENOUS THROMBOSIS AND PULMONARY EMBOLISM 

J^MES A Ev^ns 

At the Lahc) Clinic since August 19 1941 cases of potentidpul 
monary embolism have been classified into three groups In order of 
greatest danger to the life of the patient they are (1) Phlebothrora 
bosis with warning benign pulmonary embolism (2) phlebothrom 
bosis or thrombophlebitis without warning pulmonarv embolisni and 
(3) a past history of thrombophlebitis or phlcbothrombosis with or 
without embolism spontaneous or following previous operations or 
childbirth 

Fifn five patients who fell into these categories have been treated 
by the new anticoagulativc drug dtcwnirol^ * with or without 
preliminary heparin None of these patients had venous ligation Ini 
case a subsequent benign pulmonaiy embolism occurred while the 
patient was under tlie effects of dicumarol In 1 case a fatal pulmonirj 
embolism occurred after treatment had been discontinued a trans- 
fusion had been giv cn and the dicumarol effect of prothrombin reduc 
tion presumabl) had been lost 

Only 1 patient developed a new focus of thrombophlebitis once 
treatment was well established and this occurred when because of 
inadequate laboratory observation the prothrombin time had been 
allowed to rise to 85 per cent Since about 75 per cent of patients 
with fatal pulmonarj emboli arc over 50 vears of age and since 
almost 30 per cent of that group of patients who had already ha 
one benign pulmonary embolism is apt to have a subsequent fat 
embolism venous ligation occasionally is resorted to in such patients 
Six such ligations have been performed during the same thirty months 
Quite often however in patients with a warning benign embolism 
there has been no indication that any venous thrombosis existed m 
either leg If a recognizable focus of phlcbothrombosis or ° 
phlebitis exists m one leg an unrecognizable focus of 
bosis is apt to exist m the other leg and bilateral ligation shou ' 
performed , 

With growing confidence m adequately controlled 
therapy which is inexpensive and easily administered throu'^n i 
arol we are resorting less and less to venous ligation 
sustained success m the prevention of pulmonary embolism in a 
senes of cases will lead us to abandon utterly all ^ ^ 
venous division and ligation in those patients over 50 years o g 
already hav e had one benign pulmonary embolism ,vei 2 hed 

The following disadtantages of venous ligation must e 
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1 An addmonal operati\ e procedure on a patient \\ ho maj be \ er\ 
sicl 

2 The added risk of a s\\ollen leg at least uncd collateral \enous 
circulation is accomplished 

3 No opportunit) to estabbsh recanalization 

4 The djfficult\ of knowing from which leg the embolism has 
metastasized and therefore to be consistent the necessir\ of ligating 
both sides unless a ^enogram mdispmabK has established a normal 
deep \enous circulation m the supposediv health\ evtremin \ eno 
grains ha\e their limitations m this respect 

5 The possibilm that embolism has sprung from peh ic or abdom 
mal veins whether or not both legs are normal 

6 The possibilit) that thrombosis mav proceed abo\e the le\el of 
Illation 

/ The necessitj and techmcal difficult of n mg the common iliac 
rem to get above the thrombus 

No article on dicumarol therap\ is complete without warning 
against its dangers We had earl\ in this senes 8 patients with hem 
orrhage 2 of which prosed fatal Water soluble \itamin K m huge 
doses up to 40 to 60 mg intramuscuIarU ma\ pro\ e to be an antidote ■* 
Jr 1 patient in whom we had an opportune to correct a prothrom 
bin percentage reduced to 2 1 per cent b\ dicumarol the prothrombm 
rose w ithin o hours to ) I per cent in six hours to 4^ per cent, in 
Sttteen hours to 61 per cent in eighteen hours to 72 per cent, and 
rwched 98 per cent b\ fortj hours after 60 mg of a water-soluble 
preparation of Mtamin K S%nka\\ite* had been gnen m one intra 
muscular injccQon 


TECHNIC 

Inunediateh after discos er\ of a thrombotic eme^ge^c^ a base 
me coagulation time and prothrombin time are taken If there is no 
evidence of h\er trouble hemorrhagic diathesis se\ere renal msuf 
ncienc\ or postoperam e hemorrhage heparin and dicumarol are 
srarted at the same time If th“rc is an\ reason to think that the pro- 
mrombm time ma> be reduced such as in severe liver disease the 
i^marol is withheld until the prothrombm result is determined 
nepjnn mav be giv en bv continuous intrav enous drip or bv intra 
'cnous injection even four hours The choice depends on the condi 
of the patients veins and whether he will stand constant dnp 
admmKtration psvchologicallv 

me constant dnp method is preferred 2 cc of hepann m 100 or 
^ 0 cc of saline is giv en immediatcU The remaining 8 cc m the 10 cc 
^ la IS then started at the rate of about 25 drops per minute the heparin 


’00 cc of saline is giv en immediatcU The remaining 8 cc m the 10 cc 

ll j5 .L . . . . 

being given in 1 000 cc saline or 1 000 cc 3 per cent glucose altemat 
» ever) twelve hours The coagulation time should be kept between 
Jersej 


S>nlvaj-vite generooslj suppl ed b> Hoffmann La Roche Inc Nutle> \cvc 
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20 and 40 nunutcs If the coagulation time exceeds 40 mmuies either 
the amount of heparm m 1 000 cc can be reduced or the rate of fiou 
can be prolonged If the coagulation time is below 20 mintitM tk 
amount of hepann m 1 000 cc glucose or saline is increased to 9 or 
10 cc cvcr> twelve hours 1 have seen patients who arc hepann resa- 
tanc and have needed as much as 30 cc of heparm cver> twcUcheors 

If the mtcmiittent admimstration is desired 2 cc of hepann is giren 
m ’0 cc of saline iniraxenousU ever) four hours day and night 
\\ bile the hepann is being given the coagulation time is detemirad 
ever) twelve hours If the four hour method is used the coaouhtion 
time must be dctcrinmcd just before an injection The heparin is con 
tinued until the dicumarol has caused a drop in the prothrombin per 
centage into the /Os 

Dicinmrol is started at the same time as the hepann The initial dose 
is 300 mg for a patient over 150 pounds and 200 mg for a patient 
under 350 pounds The prothrombin tune is determined cvciy room 

mg Tlic daiU maintenance dose of dicumarol is given m the aficmooti 

after the morning prothrombin time is known (this is the most 
portanc rule to follow ) The dad) maintenance dose of dicumarol s 
300 mg This dailv dose is given until the prothrombin percena c has 
fnllcit into the 60 s where u should be numramed 

U hen the protlirombm percentage is m the 60s the daiiv doss eis 
discontinued A dose of from 100 to 200 mg is given thereafter 
the prothrombin time shows i tcndenc) to rise If at should jump Mw 
into the 80 s the “’00 mg dose should be given but if it is risin omv 
slighrlv the iOOmp dose shouUl be given Thus the dad) prothrom 
time determines the mamtcinncc dose Tlic prothrombin 
is near the 60 s as possible until the pvticnt is up and out of bed wi 


out incident . , 

The patient is allowed out of bed when all clinical signs ot t 
bophicbms arc out of the leg except swelling which . 

persist for a long rime The genera! surgical condition ® 

IS the determining point w hen the pvtient is allow cd out ot ^ , 

point is to bav c the patient out of bed w ith a prolonged prot 
time and therefore an mticoiuuhtion effect going on .fr.rted 
If the patient has hid signs of reflex arterial spasm in ^ ^ ^ 

leg such as absent or reduced pulses a white cold mot or , 
senes of ttircc paravertebral sympathetic procaine blocks is p ^ 
If the patient is over 50 years of age and has had a 
embolism venous hgation is serious!) considered 
should probably be done unless i venognm on the supp / 
side IS svtisfactorv evidence of freedom from trouble 


SUMMARY 

1 period of c« o ind a half > cats SS 1?'’''"'? ''j'° ''JJa rtf' * 
avmg potential pulmonary cnibohsiii have bee 
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cumarol therapy \Mth or without hepirm at the beginning of treat 
ment One subsequent benign pulmonar\ embolism occurred and I 
fatal pulmonary embolism after the dicumarol effect had worn off 
One subsequent area of thrombophlebitis developed in 1 patient dur 
mg a period of inadequate treatment The technic of anticoagulation 
therapy is desenbed 
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TREATMENT OF THROMBOPHLEBITIS BY PARAVERTE8RAI 
SYMPATHETIC BLOCK 

Morris J Nicuokov 

\ fNois mtn\ascular dotting is at best a \er> d sablm“ di east jri 
all too faquenth tcmimafcs tragicalh Although much clmical and 
cvpcrimcntal w ork has been done to determine the patht^cnesa of 
this disorder no smcle causncnc factor ha )ct been fourd 
In this piper the fictors prcdisprsmg to intravenous dottm 
their correction w ill be mentioned The diftercniial diagnosis of ihs 
various tvpes of phlebitis of the loner evrrejTuncs will be civer 
one t\ pc of treatment of femoro ihac thrombophlebitis (phlwmsa 
ilha dolem) will be stressed 


PREDISPOSING FACTORS 

Most authorities aurcc that anemu unostasn dch>dr 2 tJon, infK 
tmn traunu and tertim biothcmital changes m a person s blood in 
favor coagulation and thrombophlebitis These biochcmicil thans'^ 
nix tfic suiijCct of Bancrofts' ’ clotting mdev TTve cotrccooti of 
these predisposing factors should thtj exist is a logical step ntl't 
prevention of this condition Our greatest hope in th prevention ‘ 
thrombophlebitis and its sequelae lies m this method of apptMff 
rather thin m treatment bmerott’ savs that proper diet and fV « 
tnn cfious use of sodium rhiosulfatc w lU restore to norira! those mdi 
viduals who bv his clotting indw arc found to possess an abnimu y 
rapid clotting tendenev risclicr” has stressed the importance of coti 
prcssion bandages to oblitcnte the superficial \ aricosincv w me mfi 
extremities M hen these arc used before and after operation n ^ 
crciscs the blood flow in the deep venous svstvm and thus te as f 
dimmish the possibiliiv of thromboses m both the superficu ai 
deep veins As immobihtv is responsible for circuUtor> 
Wangensteen ^ has suggested that the postoperatne patient oe 
siructcd to move his cxtrcnutics at !ca':t a thousand , j 

Barker* savs that a careful preoperative study should 
those piticnts who hive reudual hndin^s of previous tnrom 
tis He found that of 46 piticnts with i historv of thfoirbop 
occurring less than one tear prior to operation M 
tv pc of pulmomrv embolism Fifteen of these were fata) 

\ vUiablc information regarding the increased risk m this n pc ^ 
the routine postoperative use of some tv pc of 
(heparin" or dicutmrol®) to protect acamst thromboM o 
must be seriouslv considered 
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CASNCTS 

vares tfie driersn* r-pe> o ^nro—Vp*---*^ i b—c. r \'' \ i 
the CO"* cy '~*~r ^ 'IT'CCKS nr~T. r*T CTi I iT CCtr^''_tl'^ 
pertzn^r::. 

T — r*ccpPecc~s c- Scr^a'^c:^! \d-ccsa \e -s.— Tb’v~ ’'c-'V c> 
se-1 Tzr- E <r:}ert:cn! vsnct>e \c^ Tb-* i*'- 

h'nitn’' <tr^ o cr-* t"s!!> o the ven \^‘ith irs reeb^-* o” n:\o-c\i c~ 
ccLnoa p*obubV accoxjrts tO” Jie d*\e!op'^en o th:> con^ i ’' 
Pclsromrv ernboL nrel\ io!Io^ thro^bcKr^ in j \^\ PJlau*" 
^rwnren* dining the scire ^ge. loUowcd b\ Irs vn o the .nrea 
saphsaocs ven a ns entrance to the tcnioril \ein, retrv ^nd'* an I 
penpb-ral injections \neld a hieh perctnmee 1 1 cures 
r '“hrhs a’3.— ^Mien thrombophlebitis occur? in a non\an'v t 

superficial vein, on- should think of phlebin:> micran. which so otten 
coc'D-.ca cs thrombo-anguos obh crans (Buercers duni-e) It the on 
ct B v-nhout obvious c-use and a segment ot the \ein an inch or 
° ^e^gth (alrrosc alwa\-s on the surtace ot the lower lee) be- 
co*^es sobd, th-cken-d and sliehtl\ tender it this thtckenine rtnuins 
consum for a week or two then softens and appjrent!\ returns to 
rotnak while another area of thrombophlebitis pro\inul to the first 
® presumptive diagnosis of phlebitis migrans should be nude 
'jja SLch case m our senes w-as treated h\ the method to be de 
without benefit and later had a local c\cis.ion of the throm 
ed area of ^ein plus a central lisacion This puicnt also showed 
tth diminished arrenil siippK to the imohcd c\tn.mit\ 

' ch ccneralU can be improved b\ surcical mttrmpnon of tlu. 
s'TTipathctics 

_^^perficial Thrombophlebitis Unassociated with Buerger s Disease — 
t^'pe of thrombophlebitis is actiialh more frcquint ind un 
phlebitis imurans, ccncnllv otcurrinu in lot ilK 
Su h "hich are not a part of a \ incosc '^iplicnouN s\sttm 

trivial local irritation as chafinu or c\posurt to unusinl told 
initiate this condition This process rtipptirs without t ui'-t and 
In a great saphenous svstem givinu n'-t to u\ tiuholus 

^ °^®^'"oman the differcntnl ducnosjs iKtvvttn lotd Kini'hm 
local^^^ cellulitis niav be rather difhtulc lo picvcnt tixiiucnt 
shni occasional cinboli tht urtU ijdKUous win 

pi. , hgated at the junction with the funoi d 
fuuch ®*bcis' 1'' »< '■' ' Inw iiwuuuilUvd 

then in rcctnt vears to show tint a luiv nn|oin\ ol 

of [u^ emboli of cxtncardiac ormm ou c hoin tlu dwp win 

called^ . j extremities This tape of intiuwnouv vloulni now 
. P'”^ot)thrombosis niav occur iliirint lutiw liU liom tlu inovt 
eence t^’ost often seen duimj pistipviMiw vonvtUv 

Here the clot is felt to be due to wnovtiwN iind to ullwatlons 
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m the cellular ind fluid consutuents of the blood Being unassooiid 
with inflammation of the \cin the clot is of the coagulation vjnftr 
loosch attached to the %cm \cal1 permitting its bem"^ loosened easlv 
with the dcrclopnient of an embolus (Fig 2^0) 

Of particular importance is the tnsidious onset of phkbothrorSoss 
with frequent lack of indicative clinical svitiptorns The paoent rat 


^ p 



0-11 nb pi n J of i) c deep % 
lot 5 »f t 1 d jt t ! rol n off an t 


n of the calf 
\ as n o P lO" 


1 e picf c 
d the heart- 


rt 


have a sense of impending danger exhibit a pulse rate 

tion to anjthing else and have tenderness over I .^fins- 

Often there is a complaint of a tiohr feebne m 

cfc \%ith pun there and in the Iracl. of the ''"f ''j!”? aoraSetio” 

when the tendo nchilhs is stretched In forced pass ^ ^ 

the foot (Homans sien) '' „fandJ brant!' 

hgntion and dniston of the fetnord sen dntnl to the proton 
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ts indicated to prevent central progress of the doc or pulmonan 
embolism 

precise method of diagnosis is therefore desirable if a lowered 
mortilin rate in pulmonarv emboli is to be obtained and herein lies 
the importance of phlebography (\enograph\) Dos Santos* de 
scribed a method of phlebogniph\ and Bauer' elaborated upon it and 
cmphibtzed its \alue Others * ha\e attested to the \alue of this diag 
n^c aid m earli diasnosis and localization of intravenous clot of 
the low er extremities 

^noro-itiac Thrombophlebitis— Everx one is familiar with the tvp- 
ical femoro-iliac thrombophlebitis or phlegtnasia a^la io^ers «o likeK 
to follow operation or mjur\ in persons m or bev ond middle hie 
^’0 However it frequentlv occurs in \ouncr women after 
childbirth, and m \oung adults after an acute febrile condition or 
such as an appendectomx Its onset is usuallv sudden, 
^ith definite clinical mamfestations such as fever swelling and pain 
in the “rom w hich occasionallv is sev ere enough to suggest artenal 
^ believed to be the result of injurv to vascular 
mechamcal trauma, bacterial invasion or chenucaj 
^ firmlv adherent to the vein wall and is less Hkelv 
become detached and to result in embolism Sw elline mav appear 
pain or elevation of temperature but as a rule the 
rii#* elevated for rwcntv four hours precedinsr 

^ edema increases and the skin becomes nuht and 
eninsf the leg mav assume a cvanooc appearance which mdicates 
^ralccd vasoconstriction 

able femorO“ihac thrombophlebitis mav be cxtremelv van- 

aft form mav cause onlv moderate edema which disappears 

f^ fourteen davs rest in bed A. severe form, associated wath 
^ generalized tovemia, mav require a prolonged con 

Rieldv^f'^ patient wath a chronicalK swollen and un 

With ' i? Other patients develop involvement of the opposite leg 
fmb pulmonarv embob Onlv rarclv does a pulmonarv 

mo ^ from the ongiral area of thrombosis It is not uncom- 
how ever for a panent to develop the classical siuns of phleg 
^ dolens after a pulmonan embolism Barker* sav s Once 
the svmptoms of femoral and iliac thrombophlebitis appear 

tical pulmonan embolus is comparativelv small In a staos 

tmbol consecutive cases of fatd postoperative pulmonan 

be ^°^^ophlebitis of the femoral and iliac veins which could 

the climcallv was present m onlv fiv e cases In one case 

phlcbitT^r^'^ cuibolus appeared the dav after the onset of thrombo- 
ictuall other cases the embolism w as demonstrated at necropsv 

^^0 come from a fresh thrombus m the ibac vein of the 
wrl er " ^t:h thrombophlebitis had been present 

^nverselv m a senes of 54 cases of postoperative femoral 
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Pig 221 —Pr n pal \ ons of Jourr extreme cs Arm\sp ttop c n wfi ^ 
anatom cally favor the format on of a thrombus On the ght a di gracin' ® 
representation of the comm n Jeft ded fern ro jIi c ti omb ph! b f ■» *' 
proximal end term n t ng beneath the hyp gastr c artery 

able postopcratit c femoral ind iljac thrombophlebitis therefore ^ 
ail> seems to be dependent on i new episode of thrombus in a ci 
ent tcin 
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PARAVERTEBRAL SYMPATHETIC BLOCK 
In \le^v of this fundamental difference in femoro iliac thrombo 
phlebitis as compared with phlebothrombosis we feel justified in sub 
jecting patients suffering from the former to para\ ertebral parasvm 
pathetic block as it increases their chance of a speedy and complete 
^vithout increasing the frequency of pulmonary emboli 
Mils relatively new form of treatment was first described bv Le 
riche and K.unlin^'^ of France in 1934 Thej reported 3 cases of acute 
postoperative phlebitis m which treatment b> novocain block of the 
lumbar s>mpathetic ganglion was successful Since 1934 this method 

Venule It I | Arteriole 



Lymphatic 

Pern^cul normal physiologic relationship of intravascular and 

^fnvecn th^ As indicated b> the arrows normally there evists a balance 

®nd thar I ^ of fluids leaving the blood vessels and entering the tissue 

Ochsn#* tissues and entering the blood and 1> mphatic \ cssels (From 

A and DeBaLey M JAMA U7 I Jan 111 1940) 

'ts funh^^^l successfully m Europe while credit for 

Ochsner^a d popularization in this countr> belongs to 

^ eriche and Kunlin clinical manifestations in throm 
result establishment of a vasomotor reflex as a 

‘'fcof rl originating in the thrombus venous segment Thev 

(n ‘opinion that there are three dominant factors in this process 
The last 'em involved (2) artenospasm and (3) venospasm 
Ochsn constant and significant 

and DeBakev after much clinical and expenniental work 
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bc!ie%c that aricnospasni k of equal or more importance than uno- 
spasm Thev aj, rcc \\ jtlt I crichc and kuniin that the dmical mamfes 
taiions arc due largch to the vasomotor reflev which oncinates in tk 
thrombosed \ caous segment that the s% mptoms can be relieud com 
p ercl> and th-it the comalcsccncc can be shortened macerialiy h 
bioclving the s>mpathctics to break this vasomotor spasm That a 



L^mph^iUc 

I i, 2>-D j{f II of jrolu t n of eJenu n thrombopUebita As 1 n!* 
il e arro s the c a greater amouat of fluids Ira mg the bl d vess I ™ * 
ter ng the ussucs ti an iliac leav ng ihc t «es and enten g th blood an® u® 
phatic vessels The jnereased mn udation of flu ds from th Tascul r 
the per vasctil r paces due to scteral facton As a rt ult of vasoco stretor 
pulses n tiatc i n the thr m! «w I v cnous segment the e is pr a ^ 
vaso pasm nolv ng both the ancrial and the senou icme « of 
tree Tlius t! e c oc u m kcl me case i \ n us p sure 
menmon of fiitracioi pre sur an! relit se noxia f P“p' 
both of s hid fas or a t mere cd tran udat on f sa ulir «u d ^ ^ t » 

vascular t uc Tlie ma 1 cd lim lut n of pc iphcral pul ^ 

X asosp sm and mere civ nous p twiirc cult i a deert c ‘)w 
a stagnst on of t i e flu 1 (Pr m Ochvn r \ a d DeBak y ! 

iHiit [jai nj mo) 


locnhzcd thromliophlclutic pititcvv ttn mitntc i nnrke i pj, ^ 
IV iHuvtntcd b\' mimcrouv reports in the iucntiirc in whic 
of phlebitis wns considered to be 'm ‘irtcrnl ciiiboms u . of 
A thorough nm! dended ictmint of the divenrbed p’' ‘ [,ovu 
thrombopidcfMtis as set forth b> Ochsner and DcBi ev 
m I igurcs 222 223 and 224 
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The technic for injection ot the pimvcrtcbnl lumbar sjnipithetic 
pnghon IS tery simple and be performed a\ith the patient in 
k u L possible morphine and a short acting barbiturate 

should be administered one hour prcMousU to al!a> apprehension 
and to protect against possible toxic effects of the local anesthetic 
vVith the patient m the latenl decubitus position witii the affected 
SI e up the si m o\cr the lumbar \crtebric is prepaicd md draped 
in a sterile fashion 




"Procaine HCL block 


^ I I (Artenole 

Thrombosed ' I ' 



^ Lymphatic 

'Oiagram of mcchinism by which procamc hydrochloride block pro 
tOT thrombophlcbitic edema Inlcrruption of the %asoconsmc 

•'icrmed n* i ^ decrease m venous pressure increased \a$cularit> and 
CTfased cij pulsations The diminished venous pressure results in de 

'ascular P^^snre and thus tends to prevent increased transudation of 

normal Perivascular spaces Increased vascularity reestablishes 

Pernieahil r vascular endothelium and permits return of normal 

rcnioval 'vhich irohibits excessive transudation Increased pulsations favor 
I^eBalev . J’*^i’‘'^^cular fluids b> increasing lymph flow (From Ochsner A and 
M JAMA Ji^U7 [Jan 13] 1940) 


tion ^ made on the iffected side by intracutaneous injec 

cc procaine h>drochlonde to each 100 cc of ■which 

pomt^ ^ ^ epmephnne has been added Skin wheals are made 
spmous 4 5 to 5 cm lateral to the upper part of the 

tebrac the first second third and fourth lumbar \cr 

transt^rs po'nts are chosen as the> lie immediately over the 
A 20 ^ of the corresponding lumbar vertebrae 

S^iuge needle 10 cm m length is used for the sympathetic 
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block The needle ^ mserted through each ^^heal perpendicubr to 
the skin for a distance of or 5 cm and should encounter the tniK 
\ersc processes (rig 2'»5) The needle js tuthdraun a kt!e an^ 4 
rcctcd supenorK so that it can pass bcCMccn and beyond the uaas 
\crsc processes and is pointed shghtK toward the midlme After ibt 
needle is mserted for another 3 or 4 cm m this new dacction. it vny 
tmpmgc agiinst the anterolateral surface of the bod\ of the imebis 
III the retroperitoneal spice fPi^ 226) 

\ftcr circfii! nspiracion to insure atjainst iniratascular injection, 39 
tc of 1 1 per cent procaine h\ drochlonde solution is deposited at nch 


tMtivcTfii it 



r 8 2 5 -Cross sect or tht ugh reg on of cc nd and th d 1 » 
i owing cour of n c }} for >«i«p3il ct c bl ck Skm \ he 1 » tn 
lac r I to spnous procc-s Nerdte is i screed tctticaiij ” .r^rroces 
I re died th n w thdrawn dightl) and in «t M em le>onJ t 
one i point I d s along amcrolatcol si face of bo«l> f 
S tnpachccic c! am 

Site The solution is most often deposited near rather than 
on the s> mpatlictic ganglion so a S to 10 minute * > j,, 

necessary before the real effect cm be ascertained roi ije 

jcction the leg- feds sobjccincK ssanner the pam jj^ja 

creased arterial pulsations improve and the patient ge 
area of h> posensitiv its to pmpncl evtcnding front t 
lust below the knee on the injected side , 

Since June 19?9 tins form of treatment has been u of 

Clinic for a great many pntieots sufferinc; fro”* ^ throialjo 

the lower extremities Most of them had the acu 
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phlebitis ith marked pain edema and ele\ ation of temperature Ho^\ 
c\er some had passed this stage and were m the subacute or chronic 
sta<^e The duration of s\*mp oms before the institution of treatment 
laned from three to fourteen da\s but m 1 patient the thrombo 
phlebitis dated back mneteen months and m another four and a half 
'ears \ fcM of the patients m this senes had pulmonarv emboli be 




'trem k lumbar s> nipathcuc block m thrombophlebitis of lo 

^Ln 4 f ^^tient is m the lateral decubitus posiuon Needle is insened through 
Iun!l ^ ^ lateral to the lo er part of the spmous processes of the first 

''ithdra MTien needle encounters the JCspcctn e transs ersc process, 

s\-mfv„u' slighth ehanee direction and insert 4 cm more to encounter 

"^pathetic chain 

The thrombophlebitis could be recognized clmicalU 

frn,„ intertal between pulmonart emboli and phlebitis taried 

rcQuu predict the number of treatments each patient will 

5 hate been relic'cd with one while others ha\e re 

pather as fit e Ochsner-’ belictcs and wc agree that stm 

•c block should be performed dailt until the patients tenipen 
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lilock The needle is inserted through each wheal perpendicular to 
the skin for a distance of 4 or 5 cm and should encounter the trans- 
\crsc processes (Pig •>'»5) The needle is withdrawn a Imle and 4 
rcctcd supenorh so tint it cin pass bctucen and beyond the tnns 
icrsc processes and is pointed slightly toward the midlme After rtit 
needle IS inserted for another 3 or 4 cm m this new direction ir^-i!] 
impinge against the anicrolatcral surface of the bod\ of the tmehra 
m the rctropcntontal space (Fag Z’fi) 

\ftcr careful aspiration to insure aeainst intravascuiar miection 10 
ic ofa 1 per cent procamchMJriKhlondcsoliuion IS deposited 3tKc!i 



site The solution is most often deposited near *^**’^f 
on the sympathetic ganglion so a 5 to 10 
necessary before the real effect can be ascertamed to tjj 

jcction the leg feels subjcctncU warmer the pain 
creased arterial pulsations unprot c and the patient c crest V> 
area of tn poscnsitivity to pinprick extending from 
jnst below the I nee on the inycctcd side , gsHo 

Since June 1939 this form of treatment has been cf 

Clinic for a great many patients suffering from of throa’l'®' 

the lower extremities Alost of diem had the ac 
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CfiroRic Thrombophlebitis —The results of treatment of chronic 
thrombophlebitis b\ para\ ertebral s%mpatheDc block ha\e not been 
so encouraging This treatment w hen combined \% ith bed rest gen 
enll\ has given these patients a penod of freedom from pain with 
return of the legs to normal size but when normal acmit\ was re 
scmed, edema reappeared after the leg had been in a dependent posi 
non for six to eight hours 

Ochsner^^ belle^ es this is due to tw o factors first a certain amount 
of fibrosis w hich results from prolonged edema w ith mcrease in tissue 
pro em, and secondU the presence of \ asoconstnction w hich is e% i 
denced b^ the fact that the patient is relict ed temporarilt b\ s\m 
pathetic block \ more prolonged \ osodilatation is necessarv and if 
tt were not for the complicating neuntis an alcohol block would be 
ideal 

Consertaove measures such as encouragement of reflex tasodilata 
tioa b\ immersmg the hands and arms in hot water for ttventv min 
ote two or three times a dat and the axoidance of \ asoconstrictix e 
^uences such as smoking and exposure to cold mat be beneficial 
he patient also should be instructed to pretent edema bt appltjng 
1 compression bandage before arising and elctaang the extremitt 
^ possible If these consenatite measures faJ then the more 
” cal method of produems vasodilataton through lumbar stm 
Pathectomt will be necessart 


SUMMARY 

predisposing to intratenous clotting and certain measures 
b(KN^* L their pret ention are discussed Phlebothrom 

merii ^™o^hophlebitis arc differentiated and a relatitelt new 
the ° treatment for the latter is described \ detailed account of 
*^^^^bcd phvsiologt as seen m thrombophlebitis is 
described"^ for paratertebral lumbar sxmpathenc block is 
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GAS BACILLUS INFECTION FOLLOWING BILIARY 
SURGERY 
Report of Tliree Cases 

Ralpji Ad-\ms 

In this paper I ^\lsh to report a rare and fatal complication of biliary 
surgery that has occurred three times m a senes of 4 221 biliary tract 
operations at the Lahey Clime dunng the last thirty three years 


REPORT OF CASES 

C^SE I— A 51 year old shop foreman had a cholecystectomy and cholcdochos 
tomy performed on October 25 1934 for chronic cholecystitis and subacute 
pancreamis He recovered and returned to work but sn months later he devel 
19 l\ and signs of mtcrmittent common duct obstruction On May 21 

c oledochostomy again was performed with removal of much detritus and 
mm stone impacted at the ampulla of Vater The ampulla was dilated the 
mmon duct was drained with a T tube and Monsons pouch with a ctgaret 
Kin oih being brought out through the abdominal wound He was returned to 
110 ^ f "'^h a pulse rate of 90 and a blood pressure reading of 

mm of mercury systolic and dO mm diastolic compared with admission read 
“igs of 140/80 


hours postoperatn ely within a period of two hours a syndrome then 
shock appeared The blood pressure dropped to 60/40 
were * ® temperature of 996 F Three transfusions 

80/6O^Tk” t^ve^ty four hours and the blood pressure rose to 

flushed Th remained around 130 He was restless and his face was 

^ e abdomen had become diffusely tender and tympanitic and there was 
odM atom the agaret dram 

anoti ^ ^^umination the lungs were clear but the color was slightly 

The h *^hmcal picture of shock then was thought secondary to peritonitis 
uuclea count was 6 800 with a differential count of polymorpho 

t eukocytes 95 per cent lymphocytes 2 per cent and monocytes 3 per cent 
excretion failed the temperature gradually rose to 1M5 F and the 
Beni fo^-onc hours after operauon 

'ft the'l^^'' death and of autopsy (six hours) crepitation de\ eloped 

autOD abdominal wall and the scrotum became distended by gas At 

'^ark^ It'ssed from the peritoneal incision The right rectus muscle shoi ed 
^heoe and was transformed into a soft jelly like substance Within 

loops cavity there was a moderate quantity of serosangumeous fluid The 

aflheren ® peculiar grayi h pink color but w ere not distended or 

and no catheter was found inserted snugly into the common duct 

'nlarged ' leakage had occurre 1 The mesenteric lyonph nodes were not 

necrotic found ani-where The splenic tissue was soft and 

fl'^Played crepitation Examination of the thoracic viscera was nega 
'nth many gas form ng bacilli (Bacillus histolyncus) were found 

® ominal muscles spleen and blood stream 
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Casc If -a 79>«5af«fd woman ttas adm tied to *e Dime on Jane « i? 
because of one month of iflocss eh racier icd by e ght extrem ly ktsk »ni ’ 
of epigastric pam and jaun 1 cc in too of s hich she had faun d Etfi 
ended w tb the passage of a la^ loo c boss cl movement followed ty th ^is] 
pcarancc of laundicc Despite her adsanced age and poor general cond oosj, i! 
severity of 1 cr symptoms rendered operation tmpena e Ovokcystcioa a. 
cholc lochostomy \s re perfomed on July 3 1935 the comroon dusnaslr 
in d amctcf and coma ne 1 three large stones After the r remora) the mpi 
SV3S d 5atcd and The t was s roe teflut of duodena! e ntena mo the cmr 
ducr A T tu) e cadirtcr f/ojn the luce an! a cjgaret d«n f om Martsnip n; 
n ere broug! l out i) roug!* the ah lonunal i ound 

The pat enr j corn? tion «emcd s tufactory for ts efsc hours tad dira d 
fenemted rap dl> tlic d n cai picture bemg that of atj p cl wrgi a! sfiocl, w 
blood pressure re d ngs of 96 mm of mercory sj'stolic and 60 nun diast k,!® 
pared vi ith prcoiwratit c read ngs of f 'fO/70 The po! e rate sias 130 Q nosa t 
the finger t ps w as pre ent The teropeomre w as JOl F The aMcmtft fcsir 
tympanitic Sfie faded to respond to support re therapy and d eJ to« tj fot 
hours after operation 

The autopsy find ngs nere wm lar to those of Case 1 the esse oa) fnwi 
t eing gcnerabied gas \ acillus 1 actcremia (T! cillus welch > The e nis n fR 
fluid in il e abdomen but a foul odor was detectal Ic boot the sround Thetwt 
muscle t sue alongs de the roc s on »b wed autolys On ecuon gis bubW 
from some of the J rer sinu rods 


Ca t in -A 62 > ear-old houses ife had a chol cystectomy cho) ^ 
and r pair f a 5 cm hiatus hernia on January 16 194! fot ntentitt 
duct ol tni t on and e ophageal rcgurgitaion m the recumbeftt po uon 0 ‘ J 

years durat on Thie ! stus herna was fcpaxcd $mp!y by appfOxuMtwB 

d aphragmatic mus )e f I ers to close the d feet alongside the notm i ca JM ' 


the mpuHa \ as dlatel urn I a No 7 BiV s dihtor passed 
Joodenuffl A T robe carl ter from il e c mmon duct and a 
Monson pouch \ ere brought out iJ rough the abdom n 1 ssound t W 
n dcRta! appcndectoroy ^ v wSr 

The patient s course was samfacrof) «ntd the fourth ponoptr® 
a foul odor appeared in the T tube dniinige SuJf® mide thet 
and thereafter continued On the sixth daj s! phr necros s ' , _i 


(lereaicer cominueti un tne sixtn oaj si pnr , 

a! out the T ml c On tl c c ghth daj she sh^ td ™ ^ ry 


dccrca c of tl e nomiany h gh bio d pressure of 2 0 roro o ro 

and tJO mm dasiolc TItc shock stea 1 1> deepened ' fh o mrab<® 

pressure to and r c of poise rate to 150 the t mper tu c 


WTiik elTotts were being made to c!c> te the bf hw 


supportive treatment the patient developed ccr hr I ^ jo 


plcg a and mab ! ry to sw allow Although her blood P ' * 


and the puhe rate droppci to 100 she 'j 


blood 
5 per t«' 


count was 37 000 wit! 91 pet cent o i ^ 

Sme rs Mien f om me 


Ijunphocyies and 3 per cenr monocytes 


e ghth day shewed a gre t variety of organ m v jj „ 

but no gram pos tive rods or ^releanng rgnsro jcarorf®* 


th St eptococ I P ' 


ttt-rared B vvddiM and intermve am toxin treitnit t 


GAS BACILLUS INFECTION FOLLOWING BILIARY SURGERY 553 


until death On the roelfth day a localized collecaon of pus was discovered 
between the hver and the stomach and evacuated through the wound She died 
later the same day 

Autops> demonstrated acute purulent pentonms localized to the region above 
the transverse colon apparently originating from the common duct The small 
intestine and lower peritoneal cavity were uninvotvcd There was also punform 
pancreatic necrosis and all purulent exudate contained B welchii as the pre 
dominant orgamsm There was also thrombosis of a right memngcal vein and 
local cortical hemorrhages 


DISCUSSION 

The correct diaj^nosis was not made m the first 2 cases until autopsj 
In the third case the possibility was realized early because of similarity 
of course with the preceding ones but vigorous antitoxin and sul 
fonamide treatment did not alter the progress to a fatal outcome 
Unfortunately we do not I now what caused the anaerobic infection 
to develop m these 3 cases 

In certain cases of putrid emp> emi of the gallbladder it has been 
our practice to give gas bacillus antitoxin prophylaciically but none of 
these patients had fever or signs of sepsis preoperam ely or at opera 
ion Each had the standard type of technical procedure that has been 
used uniformly at the Lahey Clinic for many years m the search for 
*na removal of common duct stones and excision of the gallbladder 
n each the ampulla of Vater was dilated by the passage of a Bakes 
* through It into the duodenum m accordance with our common 
practice 


The backing of duodenal contents into the common duct has been 
'ispeaed as the source of the infection although this has not been 
proved Such reflux must be quite frequent after dilatation of the 
^nipulla and drainage of the common duct On the other hand dilata 
ampulla has so much merit that it cannot be discontinued 
I supposition We have however adv ised that the catheter ordi 
Go into the duct for flushing it with saline at complc 

thro h if ^^^rch for stones be kept within the duct and not passed 
bee d impulla for distention of the duodenum with saline as has 
u done to prove clear passage from the duct into the duodenum 
i ot only w as the cause of this infection unknown but also w e have 
P^^uticilly helpless to control it after recognition It seemed as 
n tkird patient might survive Her death occurred before 
diaa"” ^ was available but she had maximal doses of sulfa 

ne and gas bacillus antitoxin and all supportive therapy without 
^‘Pparent effect 


^ SUMMARY 

bilja bacillus bacteremia as a complication of 

chaiT ^re desenbed The clinical features were (1) an abrupt 

P^cs^ apparentlv normal convalescence (2) a low blood 

“pid pulse cvanosis vv ithout air hunger moderate fev er and 
^ oul odor from the w ound 


CAUSES OF FEVER FOLLOWING ABDOMINAL 
OPERATIONS 
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With modern methods of siscpsis elenn abdominal operations to 
day can be undertaken with the expectation exclusive of the twoor 
three immediate postoperative d3>s of no marked elevation of tem 
perature It is therefore of concern to cvcr> surgeon when an e!c 
vacion of temperature persists following a clean abdominal operation 
When one deals as we do at the Clime with a large number of 
major abdomiml operations such as operations on the pancreas ani 
coniinon duct and resections of the stomach colon and colon and 
rectum the possible causes of postoperative fever become quite defi 
nitcl) established m mmd 

In sequence m postoperative fever one should first investigate ik 
wound sccondl) the chest and tlnrdlv the urine and kidnejs for 
a possible cause 

wouKo iNrecnoN 


Perhaps the simplest most common and most casilv handled cause 
of mmiediitc and persistent postoperative fever is localized uoum 
infection Certainly when fever persists one should mvesti ate w 
wound for a possible small localized accumulation of pus If thews 
such a localized accumulation it should be drained at once T'S 
often will prevent spread of the infection to the entire wound with 
loss of sutures a prolonged hospital staj and a certain ventral nernii 
Whenever therefore postoperative fever persists it is of advar ^ 
with aseptic precautions and the wound painted with iodine to pu 
pate the wound for indurated spots from the bottom ^ 
picl ing up the skin and subcutaneous fat between the ^uum 
forefinger Often b> means of this grasp of the entire sw'' 
ncous fat and fascia between the fingers a particularly loca ® , 

of induration can be felt an area of tenderness bevond V 
ma> be palpated and a small hematoma which ma> becotne 
or a small area which already has become infected maj 
giiished Under such conditions it is justifiable to intro uc ^ 
the most aseptic precautions a small director through t e s 
into the questionable area After early discovery of sue an 
drainage often has sufficed If the infection is p rmitte 
the wound becomes completelv involved and presents 
serious problem 


ATELECTASIS 

For a great many years it has been assumed ^hoin » 

temperature reaction present m practically all paoen P 
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hparotom> has been done is the result of absorption in the peritoneal 
mi l °TOS r'* “P"" peritoneal 

an teh V . T ™Peessed me as 

ralikelv Certainly uithin the last ten yeare I hate felt that the con 

'=‘P’'™'on)y was more commonU of pul 
momrv origin secondary to mild degrees of lobular atelectasis 
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lection of aged 47 years who had an abdominoperineal 

mplajjjed of rp taremoma Thirty two hours potoperatuely he 

^ the distress The respirations rose to 40 the pulse to bO 

th absence of ^ There was dulness oter the right lower chest 

’’t’g^ram showp/^^^" sounds and slight cyanosis of the fingernail base Roent 
t right tliaphra cloudiness near the right base and slight cletation of 

finite cJntcaf Auction bronchoscopy was perf irmed with immediate and 
it'ed Another roentgenogram taken six hours later 

t'tn towarrl ria ^ ‘Clearing of the right lung field with a return of the med as 
■“Q tne midhne 

during his immediate convalescence tends not to 
Nominal clear die bronchial tree of mucus because the 

this painful it seems probable that nearly all patients 

absornt^^^^^f times have very slight degrees of atelectasis 
' ^Ucolar ep^ h 1 tetamed organisms and to\ic products through 
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Nearly every phy sicwn » familiar with the typical atelectasis ^vfucli 
so frequently follows nn abdominal operation and the effect upon 
the tempenture and puke nte of the relief of the atelectasis by sue 
tion bronchoscopy (fig 228 ) Up to the time w hen suction bronchos- 
copy was so well popularized by Chevalier JacUon and Gabnel 
Tucker probabU a great mim patients suffered from avoidable post 
opentue pneumonia 

Therefore even ttnc\pfamcd postoperative rise m temperature, 
particularly m lapnrotomizcd patients should be considered as pws 
bU due to atclcctnsis The signs of atelectasis usually are so definitt 
that their discussion is hardiv necessary —a rise m temperature at tk 
opicil time a change m pin steal findings and roentgenolo ic en 
dcnce of massive lobar or lobular collapse so often associated with 
displacement of the trachea particularly m massive collapse 

Postoperative fever of possible atelectatic origin should be intts- 
ngated carlv There seems brtlc question that if atelectasis is penrantd 
to exist Over a considerable period of time it will progress to a pneu 
tnonitis w Inch m turn w ill result in an av oidablc pneumonia 

In discussing postopcntivc atelectasis I frcqiicnch hate said that 
the patient with postoperative temperature rise of possible pukatui; 
origin m whom the roentgenologic diagnosis is broncbopneumonii 
should be observed carcfullv Tlic roentgenologic picture of p w 
atelectasis can so smmlitc that of bronchopneumonia that the two 
conditions arc indistinguishable More than once I am certain bw 
choscopy has been omitted when the diagnosis was thou huo be 
bronchopneumonia and the condition was patchy atelectssw 
hef of the aielctfasis would have avoided bronchopneumonia wm 
ev cntually and av oidablv occurs unless the bronchial wee is sue 
ovit Perhaps no temperature reaction following lapJrotomi 
self better to relief than that due to atelectasis rchcvable by sue 
bronchoscopy 


KIDNEY INFECTION 

When the rise of temperature in ^^P^s'otomized paticflB u 
plainablc and of considerable height (1D3 or 104 gifit 

ical findings whatever in the nhdotnen or chest I , 5 , 01 ^ 

that ic probably was of kidnev origin A higher 
other symptoms can occur m a patient with an 
and postoperatn e kidney infection than in almost any 0 


PELVIC ABSCESS 

Perhaps the next most common cause of po^toporatne 
reaction is pelvic abscess particularly if ..jnems foi 

present and could have occurred by spiffing such asm ^^jQjjoftlic 
acute appendicitis gangrenous bowel any type of per 0 
abdominal viscera or resection 
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Nothing m my whole surgical career has caused me to err more 
frequentl} m preoperati\e and postoperam e diagnosis than the fail 
lire to do frequent and adequate rectal evaminations Therefore to 
the examinations of the wound chest and urine and kidnexs should 
be added a rectal exammation The rectal examination should be suf 
ficientlj high because the indurated areas in the earlj stages of pehic 
abscess are both lateral and high in the pelvis Not onlv is a rectal 
examination necessarj in investigating the cause of postoperative fever 
but It should be repeated dailv until a diagnosis is made Too often 
the rectal examinaaon is negative and then four or five davs later a 
pelvic abscess which should have been found earlier can be palpated 
through the rectum 

Pelvic abscesses in women can be reached through the vagina and 
•u men can be drained through the rectum Contran to what one 
I'ould expect puncture of a pelvic abscess through the rectum is 
emmentlj satisfactory One needs only to be certain that it is clearlv 
uctuant and is drained through this fluctuant spot A rectal punc 
pelvic abscess under no circumstances should be 
TOde when the area is only indurated and not fluctuant The drainage 
oc usually remains open the cavity drains adequately and the tern 
petature comes dowm and remains dowm 

SUBDIAPHRAGMATIC ABSCESS 
abscess is a common cause of persistent and m 
unexplained postoperative fever It is particularlv apt 
W operation for gangrenous appendicitis infected gall 

^ perforated duodenal or gastric ulcer 
e diagnosis of subdiaphragmatic abscess depending upon its lo 
extent, can be simple or most baffling and difficult In the 
ove^^K^ persistent and unexplained fever the intercostal spaces 
car*f U ^^^‘^P^^oOiatic area on each side should be investigated 
On' ^ ^ edema obliteration and tenderness on fist percussion 
fre examination gas within the abscess cavitv as is 

stra^r^ ^ ^ case beneath the diaphragm immediatelv will demon 
'ati ^ presence of the abscess One should look for fixation ele- 
^be diaphragm with sharpening of the acuteness of the 
^ngle and fluid withm the pleural cavirv as a secondary 
ion to the inflammatory process below it 

for a possible subdiaphragmatic abscess is to be per 
bilitv'^h if the needle is to be inserted high the possi 

ere? Pleura will be contaminated alwavs must be consid 

al« should be prepared to operate if pus is found If the 

"ill'^ ‘"^"rv is entered there is alwavs the possibihtv that the needle 
the *be panetal and diaphragmatic pleura thus producing 

rhe j btv of pleural contamination With immediate operation 
'0 leaves of the diaphragm can be sutured and immediate de 



558 


PRANK H LAHE\ 


compression of the abscess can be instituted otherwise the pleural 
puncture can result in leal age of pus into the pleural cavity vicfi 
the production of secondary cmp>cma 
The transdiapiiragmatic and transpleural approach of subdupJinj 
matic abscess as well as the cxtnpcntoneal approach ha\ebeenso 
w ell described that no further discussion is necessar> 


INTRAPEftITONEAL ABSCESS 

Little need be siid regarding intrapcntonca! abscess except that 
abdominal cvploratjon for an undemonstrared unfluctuant peruonfa! 
abscess which is not adherent to the abdomiml wall is emrotlv 
dangerous Tor Ncars I Ime advised mx associates and assistants that 
if an intrapcritonenl accumuhtion of pus is suspected, exclusive of 
peU tc abscess operation should be dclax cd until the mass can be pal 
pated until it is discrete and if possible until it is so adherent to tfie 
abdominal wall that it cin be approached without opening the gen 
oral peritoneal canty 

SomctiiuM an intraperitoncil abscess is in such a locauon that itvili 
not become adherent to the alidommal wall In such a case one should 
wait until the mass is dchnitcU discrete and commcin 1> palpable 
and then under spinal anesthesia with the abdominal wall completes 
relaxed a sinill opening can be made m the abscess ca\it\ its con 
tents can fie carcfull) sucked out and a dressed o'^rct dram can be 
inserted so that dissemination of the contents is preicntcd 

In all unexplained postopentive fever particularly xxhen the m 
fcction IS withm the portal circulation and follows mflammacion of 
the right colon the possibilitx of a p\ clophlcbins must be kept in 
mind The fexer IS ustnll) of such height the constitutional reactons 
arc so sex ere and the toxic appearance is so txpical that the dii w- 
sis IS cxidcnt 


REMOVAL Of DRAINS 

Postopcratix c fexer sometimes is the result of removing abdomm 
drains too earh If an abdomiml dram is inserted because of a re 
abscess olniouslv the dram should not be removed until an a equ 
diainage tract xvhich will remain open exists We alwaxs 

stronglj opposed to the use of the so called prophylactic dram 

a dram put m at the time of operation can be remoxed m n' 
four to sixty hours m all probabihtx it was unneccssar) m 
ginning If a dram is left m place for a mminium of jj g 

tlav s there is spindle cell formation w itbin the w all and xv 
removed there is a good drainage canal down to the a sc ^ 
and contaminated area or the area suspected of , i 
From our experience we are sure that the occasional 
following the early removal of a dram and the , 3 

temperature can be avoided if drains are not remove 
mum of seven or eight days 
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A drain should be removed not a little at a time but all at once 
If It comes out easilj it can be removed without an anesthetic If 
It IS adherent and attempts at removal arc painful the patient can be 
given either vinvl ether or intravenous pentothal 

When a dram is removed at the end of seven or eight da>s either 
a strip of rubber dam or a catheter should be introduced to the low 
est point of the drainage canal This can be withdrawn gradually as 
the drainage ceases and bv this plan we have had almost no difficulty 
with so called residual abscesses causing postoperative fever 

CONCLUSIONS 

Unexplained postoperative fever should be investigated in the fol 
lowing order 

1 Wound for infection 

2 Chest for possible postoperative pulmonarj atelectasis 

3 Urine for kidney infecuon 

4 Pelvis for abscess 

5 Subdiaphragmatic area for abscess 

5 General abdomen for possible intraperitoncal walled off accumu 
lation of pus 



MANAGEMENT OF INTESTINAL DISTENTION {ADYNAMIC 
ILEUS) WITH SPECIAL REFERENCE TO POSTOPERA 
TIVE DISTENTION 


Earl J Bociime 

Nonmecii\mc.\i obstruction and distention of the bo^\el present i 
nnjor problem in dntjnosis and management Since this condition is a 
manifestation of a uide \anct\ of pathologic processes and disturb- 
ances in pinsiologjc function it defies accurate classification as a 
disease emit) It Im been \ariousl> termed paralytic Hens ad) 
nimic ileus inhibition ileus patent inactive ileus and adpaimc 
obstruction These names have been retained because of gemni 
usage but most of them arc inaccurate since the bowel thou hshoi* 
mg little peristaltic activity is not paralysed and will respond to 
stimulation by drugs spinal anesthetic and the release of the distcndm 
t.as The need for a universal definition of this condition becotres 
apparent when one exammes the hicraturc and finds mortality suns 
tics m large senes of eases varying from 2 to 9’ 3 per cent For pur 
poses of this discussion advnamic ileus is defined as generalgcd 
mrcsriml distention without mechanical obstruction but associated 
with other profound pathologic conditions or disturbed phvsiolojic 
function 

In distention two problems become apparent The first k the « 
compression of the bowel m order to facilitate diagnosis of the under 
ly mg disease Tlic second is the control of the distention while e r 
conservative or operative treatment is directed against the pnfflin 
cause The accomplisivmcnt of both these tasLs requires a thofoi 
understanding of the mechanism and effects of distention a prop^ 
correlation of the clinical laboratory and rocntgcnolof'ic finding a 
proper use of suction decompression replacement of fluid and « fc 
rrolyte loss and the maintenance of nutrition . 

In this discussion I shall present a practical and direct 
treatment based on our expcncncc at the Lahev Ginic with a 
cussion of some of the significant studies being earned on m o’a 
centers of the country One desiring an excellent and compre e 
studv of intestinal obstruction should refer to Wangensteens 
tcstmal Obstructions vv ith its most comprehensiv e lists of 


iNaotNCE ^ 

Tollowing nearly every type of surgery m the 
mild degree of intestiml distention In the average case ^ 
prevented by gentle handling of the bowel and by restric in 
intake of fluids for the first twenty four to thirty slx hours 
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operation Occasionally one is confronted with an extreme degree of 
postoperative meteonsm This is a serious complication in aged pa 
tients and in patients considered poor risks because of chronic in 
anition and its associated depletion of tissue and plasma proteins It is 
also dangerous in patients with marked fluid and electrolyte imbalance 
The actual distention w ill endanger the competency of suture lines in 
anastomoses Frequently the success of ventral hernia repair is jeopar 
dized by distention 

Ileus associated with peritonitis which is the most common t> pe of 
serious nonmechanical distention also has the highest reported mor 
tality Actually death rates for ileus should not be reported as such 
but rather as the death rate of the primary disease process causing the 
Ileus r ^ 


Three general groups of conditions may exhibit a paralytic ileus 
^ and irritations in and adjacent to the peritoneal cavity 

2 Trauma strangulations and stone colics 

3 General systemic disease 

In the first group one finds generalized peritonitis locah/ed pen 
omtis retroperitoneal and intrapentoneal hemorrhage liver abscess 
and pancreatitis The last may be recurrent and produce extreme and 
prolonged distention We have observed a patient with ileus which 
asted twelve days m whom pancreatic abscess followed gastric resec 
removal of an ulcer penetrating the head of the pancreas 
, ^ second group there is reflex oxerstimulation of the s>mpa 
ctic nen es to the intestines or an imbalance between the v agus and 
^ympaihetic effects Abdominal operations direct trauma to the ab 
to the central nervous svstem and spinal cord opera 
^ ns on the lower part of the thoracic cage fractured nbs and h> per 
^ I^ody cast all produce varving degrees of this reflex ileus 
of ovarian cysts and tumors b> twisting of the pedicle 
. Station of the omentum embolism and thrombosis of the mesen 
fy mav cause ileus Renal and biliary tract colic due to stone will 
reflex ileus if prolonged 

bn ^ by which some of the general svstemic diseases 

Dne^ ^°®^t paralytic ileus is not easily understood Generalized sepsis 
been^°^^^ tnenmgitis and uremia mav present large distention It has 
ileus nutritional disorders also will produce 

(j, ^l^cray Barden and Ravdm^® found that edema associated with 
interfere with the patency of recent intestinal 
omoses particularly after gastric surgery 


SOURCE OF GAS CAUSING DISTENTION 
concluded that about 68 per cent of gas m the 
forms^^ T obstruction has its origin in swallowed air 32 per cent 
diffus body About 70 per cent of the latter originated by 

^on of blood gases especially nitrogen into the bowel lumen 
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The rcmjininjr 30 per cent originated within the obsttiicted !«» 
Thus less than 10 per cent of all the gas forms from patrchami'd 
tcmicntation lie suggests that the stvallotung of atr is mtumttlt 
connected \iitti respiration and negarnc mtrathotacic pitssart lal 
therefore is accomplished b> sery slight suction Also ihtie imrk 
mcrcascd air swallowing after operations Wangensteen and Rn** 
transected the esophagus m dogs dosed cfic distal end after producing 
an obstruction of the ileum and thej thus c\cluded thewvallowedair 
factor in distention Amopsv showed no abnormal amount of gisn 
the gut c\cn in those dogs d\ing of prolonged obstruction 
Our c\pcncr5cc at the Lahey Clmic with transthoracic esophagrc 
tom> for cnrcinoma and less extensive operame procedures such « 


gasrrostom) on patients w jth benign or malignant obstruction of dit 
esophagus has confirmed the absence of an} postoperame distentitn 
since the possibihtv of swallouing air is completely prevented Soirt 
of these patients and many patients with abdominal operations irov 
have a mild distention after the third or fourth dav We agree utth 


Pucstow ‘ who si}s that this is alwa)5 gas m the colon and isdif 
result of the mhilmion of the colon b> morphine It is usuallj' reiwrtd 

by enema Fine Hurvvit? and Mar) found that certain foods hire* 
tendency to produce distention and that many foods aid in its pR 


V entton 

We feel that our present low incidence of postoperame distenoo'i 
IS due chicfl> ro the use of spinal anesthesia for all abdominal ^ 
rather than mhahtion anesthesia fortified with ether or ether slope 
The almost convulsive swallowing diirine the induction of ethersKi 
some of the gas anesthetics certainly distends the stomach with sir 
During the postoperative recovery period swallowing and gagg'O ^ 
common and this may last for man> hours Enormous amounts of«i? 
niav be swallow cd Morphine given to relieve postoperative pain ms j 
abdominal sjtnptoms frequently the patients abdomen 
With a hcav> dressing and a scuUctus binder and not until 
or third dav \\ ben the patient attempts to dnnV fluids does the 
tion become apparent nic intahc of fluid into the alreaov . 

tended stomach and sinall intestine induces \ onutin withlo^e 
and dechlorination Spinal anesthesia av oids the initiation of this vi 

c>cle 


LOCAL AND SYSTEMIC EFFECTS 

TIic effects of distention are dependent on the 
of tlie distention on the presence or absence of infection 
of the peritoneal surface of the bowel and on the nui e 
and nutritional state of the patient , . j, 

In adynamic ileus the bowel b usually uniformlj dis ^ussiie 
sents a cyanotic appearance due to \ enous l ^ 

distention it may app ar blanched and there ma} be p 
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rhages on the surface There are collections of fluid and gas m the 
bowel and some free fluid in the peritoneal cavitj 
In peritonitis the boavel is lusterless red in color It nia\ be co\ered 
Mith plastic exudate There is serous or seropurulent fluid m the pen 
toneal cavit) Many of the adjacent serous surfaces mav be stud 
together by the fibrinous exudate thus increasing angulations of the 
bowel and producing closed loop obstructions 
The paralytic intestine tolerates distention better than the mechant 
caity obstructed intestine since there are no peristaltic rushes That 
there is anoxemia of the bowel avail is evident Law son and Ambrose^ 
found a rise m the oxjgen content of venous blood returning from 
experimentally obstructed loops m dogs Since the blood supply is 
a most constant they reasoned that there are Ion resistance vascular 
^ ^tiring distention Follev*' called attention to the 

e difference m the blood supply needed to maintain activity and 
at needed to support the life of the muscle as is indicated bv the 
bov^r intrinsic activity by decompression of the 

Dehydration one of the first systemic changes to be evident is 
fought about because of the reduced fluid intake and the increased 
uid loss Vomiting sweating diarrhea unnarv output exudates and 
ransudatcs account for the loss Abbott Mellors and Muntwyler 
xperimentally obstructed dogs at various levels of the intestinal tract 
nd easily produced dehydration Abbott and Mellors^ m a studv of 
p asma volumes in dogs by the Evans blue dye as described by Greg 
j on and Stewart found that prolonged distention and strangulation 
ynvered the total plasma volume and frequently brought early penph 
ra circulatory collapse when there was an existing dehydration In 
uman beings they found normal hematocrit and plasma protein deter 
1 in the presence of a serious depletion of the total circulating 
measured the actual local volume loss of plasma m 
^^^erimentally produced obstruction of the ileum and found that it 
fo account for the fall in plasma volume and blood pres 
cha increased and the plasma proteins remained un 

‘^^icating that if fluid is drawn from the tissue spaces 
Fi^*^ 'vith It into the blood stream 

and MarM'’ reported plasma volume studies on pa 
mark ^listention of the small intestine The patients showed a 
tenfi ^ volume of the circulatmg plasma whether the dis 

serie°^ fncchamcal or paralytic The plasma volume loss in a small 
dcco^ tended to follow the degree of distention Effective 

^ mj^ession partially restored the plasma volumes 
tion p stimulation of respiration is induced by intestinal disten 
jj. gtt fo'vleys reproduced this m dogs and found that it was initiated 
impulses arising from the stimulus of distention and earned 
^ splanchnic nerves to the spinal cord Complete section of the 
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splanchnic ncr\cs or the cord eliminated the respiratory effect, bm 
\agus ncr\c section had no effect Patients with distentioT biei 
limited costal t>pe of respiration There is a decrease m the Mtal 
cnpacit) and therefore an increased danger of atelectasis 
Intestinal distention interferes with the \cnous return from the « 
trcmitics and predisposes the patient to sascular complications Throro 
liophlchitis and phicbothroinbosis arc not uncommon occurrences 


CLINICAL PICTUHE 

The ballooning up of the patient s abdomen is the most stniong 
feature Tins ma> dc\ e!op gradual!) or within a feu hours Frequentli 
the feeling of gas or pressure in the abdomen is the patients oris 
complaint There is usualU shallow rapid respiration suegestme atel 
cctasis or pneumonia Tlicrc is some degree of orthopnea \fany of the 
so called ether pneumonias followed atelectasis produced b\ garnic 
and intestinal distention Tlic patient may complain of great thirst and 
present a dra tongue Apprehension and restlessness arc common The 
patient realises tliat drinking causes more somiting In simple iltw 
there IS rclatwcU little pam m the abdomen 
On exnmmation n distended t>n)pan)tic abdomen is found There is 
no definite tenderness unless sccondar> to an inflammator) proce« 
but cs cn tins is difTiculi to elicit On auscultation the abdomen is rela 
tivcK silent Tlic pulse is rapid and the blood pressure is usuallv lov, 


ROENTGENOLOGIC EXAMINATION 

All patients exhibiting this picnirc should be subjected to immediw 
roentgenologic cximination of the abdomen Dr Hare incarr>m!tc« 
these studies m our Depirtment of Radiologt makes c\cr> 
obtain not only a scout film of the abdomen but also films takes iv 
the patient in the upright position and m the horizontal position, ei 
right or left lateral decubitus If ncccssarj the hospital ^ 

used to transport the patient to the \ raj. room for stud) 4 sin 
flat plate made w ith a ponablc machine is usuallj^ unsati ac 7^ 
Supine horizontal and upright \icws aid m reteahne more 0 t 
conditions Definite caidcncc of mcdrianictd utettw-ww 
abdominal masses of recent inflammatory origin may be foun 
cases of distention not following surgerj a pneumoperitoneu 
aid in the diagnosis of a niptured peptic ulcer aments tf 

Tile roentgenogram of simple adjnamic ileus rgti, 

distended bowel usually of uniform size throughout the ab 
the large and small bowel as a rule are imoUcd ^ j 
intestinal loops frcqucntlj contain both gas and fluid and mo 
since there is usuall> no fixation Repeated examinations 
ment is instituted show little change in tlic bow el pattern 
Whenever possible advnamic ileus must be dmeren 
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chanical obstruction and from ileus associated w ith pentonttis or local 
ized mtra abdominal lesions In mechanical obstrucuon there are large 
loops of distended bowel up to the point of the obstruction Fluid 
let els arc seen m the upnght or lateral Mews On auscultation there is 
e\idence of accentuated peristalsis A high obstruction imohing the 
lejunum or upper ileum finds the distended bowel Uing honzontalh 
m the so called stepladder arrangement The circular folds of the 
'alvulae conm\entes of the jejunum usually are not obliterated b\ the 
distention These markings cause difficiilt\ m distinguishing the jeju 
num from the colon parocularK when the colon is contracted or 
'ihen there is great distention in the jejunum Obstruction of the low er 
ileum usualK shows the distended loops 1\ mg more m the right low er 
side of the abdomen The loops are smooth w ailed and tend to arrange 
themsehes m a more vertical direction 
wTien parah tic ileus is an exhibmon of mtra abdominal mflamma 
complex picture is presented Le\itan^® has emphasized 
the difficultv m differentiating earlj localized peritonitis with adja 
cent loops of distended bowel from mechanical obstruction If the 
pentomtis spreads more loops of both large and small bowel will be 
istended with gas and fluid as m cases of nonpentonme ileus The 
rce fluid in the abdomen increases the shadow between the loops of 
owcl The markings m the bowel and between the Msceral and 
" r* along the lateral wall are !argel> obliterated 
oc of both mechamcal and paral\*tic obstruction ma\ 

cur These patients require repeated clinical Iaborator> and roent 
g noogic exammations An uniagnosed and untreated strangulating 
^ cc meal obstruction ma\ progress to necrosis with peritonitis and 
paraljTic ileus ComerseU Wangensteen ^ states that 
ous lesions m which the obstructing clement is conspicu 

impossible to distinguish whether a strangulating ob 
cnon alone exists or whether an inflammator> lesion complicated 
> simple obstruction is present 


LABORATORY EXAMINATIONS 


unne and blood must be carefullj considered in the 


All 

li"ht 7"” ^ 

inane historj and clinical exammanon If \ormang is predom 
creas d ^ reaction is alwa\s alkaline The unne is usuaUj de 
indicat ^^ount and concentrated A specific grnfv abo\e I 030 
ofth ^ and if It IS below 1 010 incompetence 

an un ^ should be suspected The finding of sugar ma\ unco\ er 
nu\ diabetic coma since the onset of nausea and \omiting 

cspeci u abdominal disorder Traces of albtnmn are common 

cation f ” patient is febrile The ttnnjry sediment mas gis e indi 
CharT^ ^ unnar> tract mfecuon or a grase disorder of the kidness 
^he blood picture from das to das mas gise more 
ormation than the ongmal determinations The hematocrit 
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ma\ I)C increased up to IS per cent thoueh it wiW \ar> from 
person to the next so that subsequent dctenninations uiU man 
directional changes m hcmoconccncntion The red blood ceU cc 
and bcino^Mnn pcrc^nta^e hhesuse \si!l show normal or ckh 
sated lescls rrcqucntlj the predominance of hypochromic r d < 
in the smear is the only indication of anemia The leukocyte a 
IS important as an indicator of the degree of infection though : 
qucntlj It IS normal m oteru helming infection In the latter insta 
some rcfiancc muse he placed on the finding of a shift to the lefi 
the Schilling index Hemorrhage dehydration and trauma ma\ p 
diJcc Icul ocv tosis m the absence of infection 
Phsirta chloride detenmnauons arc extremely important wbrn i 
related svith the plasma protein determinations and the nutntic 
snte of the patient frequently the latter can be determmed only Ir 
the history Readings may \ai> from a lou in the neij,hborhooa 
300 mg pec cent to a normil of 580 to 600 per cent (fO 
9(S-I00 milli cquualcnis per liter) The more pronounced the von 
ing tlic greater the degree of h>poch!orcmia The same effect is p 
duced b> constant gastric suction 
The cor bon dioxide comhnmg poz,er of the blood is increased 
the presence of all.a!osts and hvpochlorcmia This condition may 
produced b> somitmg or bv constant intracastnc suction The 
iialos/s usually uill nor occur if there is adequaie unnaty output,' 
v.hcn \omiting occurs the kidney excretes an alkaline urine conta 
mg sodium bicarbonate If \oniiting persists howeter Peters ' 
show n that there st ill be a time when rhe body will no Icngti pen 
the loss of sodium from the unne and in the hnal stage iheit wui 
acid unne dchy dracion alkalosis sale depletion and reduetjon ot ' 


molic pressure all combined 

Plcift/ia pTOuin dctcTjtnttaUons arc frequently rmsieading iinct 
scrum albumin fnciion is almost solely affected in swnaiion « 
phsma loss it is ncccssan to determine only the total protein ^ 
disregard the albumin globulin ratio or globulin frartion 
me determinations arc of more saluc than those taken , ^ 

disturbances broughr about bv" severe distention A , 

duced caloric intake both qualitatively and quantitative > ^ 

pcated low plasma protein determinations arc an iiidica ion ® 
ous depletion of both the total plasma protein and the ^ . jl 
Determinations betw een S and 6 gm per cent are foun ^ 
normally lovi Some varmioa m i ilues ^5 observed 
ambulant patients Total circulatme plasma volume ^ 

(and frequently dctcrminaUons of the avaibble present ti 

have not vet become routine procedures Thwc sa 

I)cst indicators of the effects of distention Heines n 

simple distention of the small intestine in docs and n 
duces the total plasma volume At the same ume ther 
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in the plasma protein percentage and the hematocrit or hemoglobin 
mi) be increased E\ans® showed that m dogs there was enough 
plasma loss locally from the segment of distended bowel to account 
for the loss of plasma ^oIume This has not been demonstrated in 
human beings though in prolonged distention there ma\ be large 
quantiues of free fluid containing proteins m the peritoneal caMt> 
In peritonitis the copious exudate and transudate containing proteins 
I'Ould seem to be correlated rather directlv with the decrease in total 
circulating plasma proteins Peripheral circulator) collapse occurs 
when the \ asoconstrictor mechanism of the \ascular s\stem ceases to 
be cnecme because of great disparit\ between the blood \oIume and 
the vascular bed Therefore as lZ\ans® Abbott, Mellors and Munt 
''>ler Fine HunMtz and Mark’® and others ha\ c showm the plasma 
protein percentage and the hemoglobin or hematocrit are of no value 
•n determining the plasma volume but rather of \alue onK m indi 
eating direction of change 


DIFFERENTIAL DIAGNOSIS 

The recogmtion of advnamic Jeus is not difficult Since the con 
dition as I have said before is not a disease enuty but rather a con 
l^on brought about bj a specific pathologic process or disturbed 
P >siologic function the determination of the underi>mg cause is the 
diagnostic problem 

Mild or se\ ere distention w ith or w ithout vomiting and w ith btde 
abdominal pam is as a rule a reflex inhibime ileus and is seen most 
commonl) m the postoperative state Vomiting distenuon, unlocal- 
izcd and cohek) abdominal pain indicate a simple mechanical obstruc- 
|Jf^n Vomiting distention waves of severe colic and defimte ten 
emess and ngidit> of the abdominal wall indicate a strangulating 
ojstniction but in this picture a \anet\ of conditions must be ruled 
stone colics of the biliar> and urmarv tract twisted evst and 
iwor pedicles pancreatitis pentoneal inflammations (general and 
ocaized) retroperitoneal hemorrhage and purpura with bowel hem 
finally uremia diabetic coma, and rarclj tabetic crisis 
ne ri M few times m surger> when greater diagnostic acumen is 
loc ^e history ph>sical exammauon laborator> and roentgeno 
Sic studies must be evaluated carcfull> and frequentlv enhanced in 
repeution Durmg the observauon period small intestinal in 
th earned out if possible It must be decided whether 

Co* j IS strangulating and therefore surgical or w hether the 

ha” ^ ii^ammatorv with a marked obstructing element We 
con* accord w ith Wangensteen * w ho firmly behev es that 

treatment with release of the distention b\ intubation 
in the mflammitorv condition presenting obstruction is 
^ or the patient than operative mtcrvention 
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TREATMENT 

TIic chief weapon in combating distention is the appkai 
suction to an mdw cllmg tube m the stomach or small intestir 
effect of suction on the chemical and fluid balance at differen 
of the gasrro inrestmal tract must be known This effect must 
ulatcd b> proper fluid and electrolyte replacement Methods o 
taming nutntion must be employed if suction is prolonged 
methods which will aid decompression by suction or which i 
used if intubation is unsuccessful must be applied in special in; 

Decompression by Intubafion end Suefion —Immediate intubati 
suction m masswc postoperatne ileus will bring dramatic in 
ment In many instances it is not necessary or possible to int 
the rube far into the small intestine Successful decompression 
siblc because the distention is uniform throughout the mtesti 
has not persisted long enough for acute intestinal angulatio 


multiple partially closed loop obstructions to develop In addi 
tlus the bowel has not lost much of its ability to contract 
If the distention is of long duration the introduction of the 
difficult and decompression of the intestine is accomplished ; 
Tlic segments of the bowel must be decompressed successnel) 
w hich the tube adv anccs only as rapidl) as the muscle rone and 
of contractility return Thus it is easy to understand why tl 
five days sometimes arc required for the balloon up to reach t 
minal ileum Ilisgard Matson and Hirschmann* checked k 7 Tno< 
recordings of the pressure exerted on an inflated bulb intn 
into the bowel lumen in pcntonitis In an adianeed case the 
no contractility In another patient who recovered it was fou 
after decompression before the bowel resumed contractility 
The general acceptance of consenatne suction decompress 
intestinal distention by use of the indwelling duodenal tube 
its first great impetus fiy the reports of Wangensteen m IP- 
1933 Also in 1933 Paine and Wangensteen'® showed concli 
that the removal of gastric and duodenal contents by sip 
through an inhing duodenal rube was mcffecnial when cor 
with constant suction The entry of gas into the siphon intern 
action and siphonagc can occur spontnncouslv again only « ' 
accumulates in the stomach under sufficient pressure to 
out The introduction of the double lumen balloon tippe 
Miller and Abbott''’ m 1934 and the extension of its usetum 
the reports of Abbott and Johnston* in 1938 and 
have established it as the tube of choice If this type o 
av ailable or if a smaller tube is necessary because of nasa 
the distention usually will respond equally wdl to an ^ 
duodenal or upper jejunal tube if used earlv Howev 
Abbott tube should be used whenever possible because 


to reach the distal jejunum and ileum 



MANAGEMENT OF INTESTINAL DISTENTION 


569 


Methods of Infubatjon — In apprehensi\e patients or in those m 
whom one has been unable to insert the balloon tip through either 
nostril ephedrine or a topical anesthetic should be spra>ed into the 
nose A solution of 1 per cent ephedrine in saline or a 2 per cent 
cocaine solution is effecme The latter in addition to shrinking the 
turbinates has an anesthetic effect The tube tip is lubricated the 
patient is gnen a mouthful of uater and instructed to hold it until 
the tip IS felt back m the pharynx At this point the patient shallows 
and the tube easil> enters the esophagus Swallowing is then con 
unued as the tube is introduced water being taken through a glass 
dnnking tube The tip of the tube is adi^nced until it lies at the 
pvlorus basing followed the greater curvature of the stomach At this 
point the stomach should be aspirated of all retained fluids and gas 
and the sucuon shut off 

The patient is then turned on the right side and given a glass of 
"ater to sip slowlj He is then moved to the x ray room for fluoro 
scopic examination B> this time the ap of the tube may have passed 
through the pjlorus Aspiration of bile mav be an indication of sue 
«ss When the tip is m the third portion of the duodenum the bal 
loon (previousl> tested for size and leaks) should be inflated with 
0 to 30 cc of air Penstalsis should then move the balloon along 
through the intestine 

The suction apparatus is then turned on again This is most impor 
ant for frequent observation of the progress of the tube The tube 
s advanced slowly by the patient or physician or is allowed to pro 
^ own accord More important is the frequent irrigation of 
the tube to assure its patency to aspirate the intestinal contents and 
successfully deflate the bow el In the absence of peristalsis adv ance 
of the tube should not be more than 3 or 4 mches every hour 
lore ambitious advancement of the tube by the patient or physician 
■"ill result m its coiling in the stomach Progress should be 
^ed frequently by fluoroscopic examination or films 
ihis procedure will accomplish intubation of the small intestine in 
J 50 per cent of the attempts When intubation is extremely dif 
cult or seems impossible the greatest amount of patience and atten 
and H required Various methods should be tried Mathenv 

reported a high percentage of success bv placing the 
10 right Sims position with the foot of the bed elevated 
"hen the tube had been advanced to the 60 mark The 
gwen 2 quarts of warm water to dnnk in the next 
the " hile the suction is on The tube is allow ed to mov e to 

IS tal patient then drinks another quart of w ater and 

thtrri *he X rav machine The tube tip usually is found in the 
In ^he duodenum The bulb is then inflated 

Abbott® described the use of a wire stilet introduced into 
side of the tube about 3 feet from the balloon and following the 
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lumen of the tube to the first perforations A bend in the uire st i}' 
point of introduction will prevent its advancing into the lumen «h i 
It IS used The tube then is imnipulated under the fluoroscopt anj 
frequemU immediate intubation of the duodenum can be accniu 
plishcd Again the success of the method rests pnmanlv on the pc: 
sistcncc of the operator 

Intestinal or mtragastnc intubation suction for proph>l3Tisof pc^t 
operanv c distention is not practiced routmclv m the Lahey Omia 
Its use IS limited to a few cases mainlv patients with early 

ruptured appendix or perforated ulcer resections of the small bowel, 
some of the subtotal gastric resections and following repair of hw 
V entral hernias Prc\ louslv 1 have cmphasircd that the routine use of 
spinal anesthesia m place of inhalation anesthesia has been the main 
factor in reducing our incidence of distention Gentle handlm of 
the abdominal contents and reduction of operation time to comae 
tent mmimums also aids in preventing postoperative distention We 
do not routmclv cmplo> suction after resection of the terminal ileam, 
right colon or rectum Singleton ‘ and co v, others used it rouonel) 
in over 500 abdominal eases Thev found that ic prevented postop 
cramc distention and vomiting and that there was an earlier return 
of peristalsis Ic favonblv influenced wound healing and seemed to 
lower morbidity and mortalitv 
In limiting the use of prophv lactic postoperatne suction theira 
jonev of abdominal patients are spared loss of fluid and electrolvits 
from the stomach and the more significant loss of bile and pincre 
atic fluids if the tube is in the duodenum or jejunum w 
aioided the discomforts to the panent and the expenditure of extn 
time and effort needed to carry out the suction prop rij Posioptr^ 
tivc gastric dilatation and distention arc important since the stomac 
acts as the pacemaker for the intestinal tract Fortunately U r^ 
ni7ed It IS casiK corrected with the suction applied to a simple Lew 
or Wangensteen tube Coordinated gastric and intestinal motmty u 
ally w ill follow decompression Therefore one must assav the w 
picture of carh distention md decide whether the ® 
suction will suffice or whether immediate rritubation with a i 
Abbott tube is indicated In prolonged use of a hhher Ab ^ 
m the low cr reaches of the intestine it is frequenth . 

mtragastnc suction also for short periods when gastric ^ ^ 
curs One should not hesitate to intubate through the 
to deflate and lax ige the stomich It is unreasonable to exp 
Miller Abbott tube in the lower reaches of the intestine w 


to decompress the stomach s-itf 

Sudion Apparatus -Suaion appantus needs little to 

everyone is familiar with the svstcnis m use today i 
use three one gallon bottles The third bottle is ^ passes 

Icct and measure the aspirated fluid while the asp 
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through the tube to the top of the inverted bottle It is essential to 
have a \ connection between the tnp and the patient so that the 
tube can be irrigated frequently while the suction is clamped off 
momentarily If the tube tends to plug with mucus warm bicarbo 
nate of soda is more efficacious than water for irrigation When the 
suction IS shut off for increasing lengths of time to determine the 
ability of the bowel to handle fluids the clamp should be within 
reach of the patient so that it may be turned on again if there is a 
recurrence of distress and distention 
Tube and nasal h>giene are important for the comfort and coopera 
tion of the patient If the tube is at the desired level it should be 
attached b> adhesive strips only to the nose rather than by adhesive 
strips across the face The latter irritate the patient and he is unable 
to wash his face or be shaved A bland nasal oil should be used in the 
nose several times a day If the tube is to remain in for a long period 
It should be withdrawn for a distance of 4 or 5 inches every day or 
tvvo and the tenacious nasal mucus should be wiped off with a solvent 
solution 

The patients clinical progress and his ability to retain fluids with 
out distress when the suction is turned off should determine how 
ong the tube is left in place In simple postoperative distention the 
tube can be withdrawn after thirty six to forty eight hours In per 
itonitis It may be several weeks before the bowel regains sufficient 
contractile and absorptive power to allow cessation of suction A 
fnarked decrease in the amount of drainage is a good indication of 
improvement 

Drugs and Other Measures Which Aid Suction Decompression — 
rugs have a definite value in the treatment of distention Their lack 

0 general acceptance has been due largely to injudicious use and an 
mcomplete knowledge of their actions They should never be used 
>n distention if one suspects the viabilitv of the bowel or a mechan 
ica obstruction It must be understood that morphine physostig 
l^ine and prostigmine can produce vigorous contractions in the small 

and that posterior pituitary extract and pitressm produce vig 
ous stimulation of the colon Further there is a contrary action 
between the large and small bowel and a drug stimulating one as a 
Will inhibit the other 

^ show ed these facts to be true in a tw o y ear hospital 
bo ^ with an exteriorized right colon and a visible small 

tro^t Reingold and Nccheles ^ showed also in dogs that 
causes contractions m the small bowel after paralysis of 
the nerve endings thus indicating its direct action on 

ti\c musculature We have found prostigmine to be effec 
^ peritonitis or m prolonged ileus secondary to other 

1 2 infecuons It is given m ampules of 1 4 000 (or 

patients weighing over 60 kg) everv four to eight hours 
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This IS most efTcctuc when the condition is stationarj and^hent: 
cotcr> begins iMotibtj of the small bowel is deflnitel> encouraged 
The prolonged use of morphine usiiallj results m distenuon of the 
colon A rectal tube or enemas (if there is no pentonitis) frequentlv 
bring about CMCUition This ma> be supplemented bt small doses 
of pitrcssm We hi\c seen excellent results from the admimstntion 
of 5 minims of pitrcssm c\cr> thir^ to sixty minutes for mow /our 
doses and hate obserxed no ill effects A rectal tube always should 
be inserted w hen tJic in;ccrions arc gii en to allow immediate rebst 
of gas In patients with prolonged ileus a combination of both don 
often IS ncccssirx If niorphinc is not being used and thus the acuon 
of the colon is not inhibited the use of prostigmuie frequendy will 
cause evacuations bccmisc of the large amount of small intestinal con 
tent emptied into the colon Simple postoperative distention in which 
nasal intubation lias not been ncccssar) usually will respond well to 
these drugs In the first one or two postoperative davs prosu<nnmt 
IS the most cfTcctivc pitrcssm being reserved for the distentions of 
the colon appeanng after the second or third day 
Heat applied to the abdomen is a time tested adjuvant m the treit 
inent of distennon Its cffecmcncss m gning relief from cramps a 
immediately noted and patients welcome its application It diminishes 
the motor activity of the intestinal tract In a study of thernulre 
sponscs of the intestinal tract Ihsgard Matson and Hirschminn* con 
eluded that the application of heat to the abdominal wall relateJ 
segments m marked spasm and thereby permitted a more coordin^ 
intestinal activity The application of cold stimulated peristalsis Tie 
ingestion of hot and cold fluids reversed the responses 
The brcatliing of 95 per cent pure oxygen has been su gested v 
Tine and co workers It was shown to reduce the gas volume 'ut 
the intestine when given continuously or intermittently fortwevew 

twentv four hours Paine Kevs and Lynn” produced pulmonarvw 

gestion and liver and heart changes in dogs confined to concen 
oxygen over prolonged periods Our own experience "‘j 
therapy is limited to the use of tlic oxygen tent for the relief o 
piratory distress in nnssivc distention and for the ^ 

tients w itli peritonitis and distention These low concentra 
ably have no effect on the distention but they reduce t c 
the heart and respiration m the seriously iH patients an 
used freely , „f distention 

Spiml anesthesia has a limited place in the unsuccess 

not secondary to intra abdominal infection If mtub 
ful m simple mhibiuvc distention ,5 Jot vnloneei 

intestinal contractions and evacuations The ciiect , f ,5 usually 
and tlierc is no harm in the procedure Svmptom i 
striking This treatment may be ? Kovocam block of 

drugs w hich stimulate the small and large bow 
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the splanchnic nerves produce the same effect but should be 
bilateral 

Fluids and Electrolytes —The dehydration and h> pochloremia ac 
compan) mg intestinal distention require study of the patient s nucri 
tional state pre\ious to operation or the disease producing the dis 
tention The presence of a low initial plasma protein further reduced 
bj the distention is a paramount factor in the development of edema 
vhen salt is admimstered Sepsis with profuse loss of protein and 
kidney damage further contribute to the production of edema It 
IS impossible to raise the chloride level to normal m these instances 
Ine fluid and salt administered usually is deposited in the tissue This 
act was shown by Powers Pederson and Maddock ° who studied 
a senes of patients to check the fluid and electrolyte replacement 
rules previously stated by Colltr and Maddock"^ The rule is To 
niaintam the normal sodium chloride level while abnormal gastro 
intestinal fluid losses are occurring give a volume of Ringers or 
P ysiologic saline solution equal to the volume of gastrointestinal 
uid lost If gastrointestinal suction drainage is instituted 1 000 cc of 
should be given during the first dav to prevent an 
itial depletion of body electrolytes Thereafter follow the volume 
^ replacement, but a minimum of 500 cc of Ringers solu 
on should be given each day of such drainage although the gastro 

amount 

ln< K ^ ^nerefore consist of normal saline m an amount equal to the 
nf ^ addiuonal liter given the first day The rest 
^ ^ dailv should be given as distilled 

g With 5 or 10 per cent devtrose Sweating and the weight and 
Dat ° Patient are other factors which must be considered A 
P ent who IS putting out 800 cc or more of urine each day is in 
good fluid balance 

tn ® ^rake to allow patients to drink freely while the intragas 
- ^ suction IS m operation We allow only sips of water 

cont f^p ^ liquids to keep the feehng of dryness and thirst under 
j u shown so well the effects of indiscriminate water 

® ''hich is soon lost by suction or vomiting As the water enters 
the ^ intestine it tends to assume a composition name to 

jL IS poured in to make it isotonic If this fluid is lost 

^evel of the blood will fall and m the interest of acid 
the kidneys will excrete an equal amount of urine 
these bicarbonate The administration of water bv mouth under 
Patic paradoxically becomes a dehy dration measure 

drink physiologic saline frcelv and prevent this vicious 
experience is that they object to the taste and to the 


that It IS 
Infi 


not refreshmg 


tion d Alimentation —The maintenance of the patients nutri 
spends on three factors (I) the intake of adequate amounts of 
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dc\tro<;c to supply needed caloric requirements and spire body pro. 
terns (2) an adequate supply of ammo acids to contmoe a posimt 
nitrogen Inhnce if possible and (3) Mhole blood for the contoioi 
of anemn and plasma if there is a low volume of cireulatmg plum 
or a constant loss of protein caudate as in prolonged diittnmn or 
peritonitis 

1 If 10 per cent dextrose is used from 800 to 1 200 calories can be 
gi\cn m n\cnt\ four hours If less than this amount is given die 
ammo acids and even the plasma arc utilncd by the body as simple 
cncrg\ calorics Thus the carbohydrate must be given to spare the 
proteins In n"cd or debilitated patients the rate of flow must be care 
fulh controlled since a rise m pulse and even cardiac embarrassment 
Will casiU occur Subcutaneous administration of S per cent devww 
in w atcr is sometimes the only way fluid may be taken without dm 
gcr since the rate of absorption »s extremely slow 

2 Earh inv cstigators in the field of intravenous protein admiw 
tration had hopes of raising the serum protein levels This rarely cm 
be accomplished and never can be accomplished m patients with dis 
tcntion and its associated protein loss Sachar Horvitz and Elman 
have shown that to raise the total circulating plasma protein ««n 
1 gm tlic tissue proteins must be raised by many times that mu 'j 
(perhaps in the ncichborhood of 25 to 30 gm ) and to raise the tot ! 
protein b\ I per cent would rcqvurc nearly 2 000 gm of proten w 
lie taken into tlic liody and utilized What can be accomplished b> 
giv mg ammo acids is the prevention of any further nitrogen loss f ^ 
most of the patients Brunschwig Oark and Corbm® showed tMi 
anv major surgical procedure produced a net loss of nitro coin the 
first ten day s They w ere able to maintain or m some CoSCS gam, s 
positive nitrogen balance bv the intravenous administration of ammo 


\Vc administer from 200 to 300 cc of IS per cent amiro aciJ * 
) each twentv four hours This is given with 


non (30 to 45 gm ; 4A...A ..vAui- - - 

intravenous fluids If given slowlv untoward reactions arc r^e 
plcte details of administration are given in an article enm'e 
Acid Tlicnpv in the Hypoproteinemic Surgical Patient m e J 
1943 issue of SutricjI Chmes of North Avxcncs (Plans and m > 
3 Large transfusions of whole blood should be admm^twt ^ 
IS evidence of anemn or small repeated transfusions of r 
if there is severe infcaion associated with distention 
sary if the loss is continuous or when the plasma volumes ^ 

circulatorv collapse is threatened Plasma should rareh h < g®. 
supply nutrition A half pint plasma infusion contsins o . jg 
of protein and 2 8 gm of nitrogen 5 S or 

constant use for nutrition alone In evtremely debiht m 

in tliose with a continuing loss of plasma it is a Jifcsavi ^ 

Prepare 1 by I reder ck Steam and Company Detfo r ? 
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be used while the underljing cause of the distention is brought under 
control 

At this point It IS u ell to emphasize that the oral intal e of protein 
ind carboh>drate is far superior to intravenous feeding Thus in 
patients with the tube low in the small intestine feeding should be 
earned out A diet fairly well tolerated should consist of all clear 
nourishing liquids including strained fruit juices junkets jellies cus 
tards cream cheese rice macaroni spaghetti well pureed vegetables 
finely ground meat raw or boiled eggs and toast If the stomach tol 
crates only small amounts liquids fortified with Meads Nutramagen 
''ill furnish a high caloric value of readily digestible carbohydrates 
lortmed with amino acids As previously mentioned gastric lavage 
or suction may be necessary when the tube is low m the intestine 
This should not discourage the oral intake of food Smaller amounts 
and a more carefully selected diet should be tal en 
In ileus associated with infection sulfonamides are frequently ad 
ministered intravenously m the form of sodium sulfadiazine dissolved 
in distilled water The usual precautions of sulfonamide therapv must 
■'vhile a satisfactory blood level is maintained Vitamm C 
1500 to 1 000 mg ) and thiamin chloride (50 to 100 mg ) should be 
given m daily intravenous doses Liver extract and vitamm B complex 
giv^en intramuscularly mav also be of value 

SUMMARY 

on^H that adynamic ileus is a syndrome which is sec 

ary to some other serious pathologic condition or disturbed physi 
ogic function and should not be regarded as a separate disease The 
IS cniion requires prompt treatment because if prolonged it produces 
^steniic changes which endanger the life of the patient The treat 
rio^^ choice m early postoperative or other nonperitonitic disten 
ns IS suction applied to an intragasinc or intraduodenal tube In 
m other prolonged distentions suction should be applied 

a tube w hich is able to reach the low cr small intestine The tube of 
us^^f I^bller Abbott balloon tipped double lumen tube Proper 
the and other measures aid m the relief of distention and 

anerti^^^ encouraged The correction of fluid and electrolyte loss 
le maintenance of nutrition are second in importance to decom 
ession of the gastro intestinal tract 
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MEDIASTINITIS AS A COMPLICATION OF ESOPHAGOS 
COPY AND INSTRUMENTATION OF THE ESOPHAGUS 


Wai-ttr B Hoov-er 


Tnr diseased esophagus is a sulnerablc and Mtal organ throo b 
uhich c\cn the careful passage of a bougie an examinin'^ instrument 
or csopliagoscopc fna\ he follow cd bj the lethal complication, medi 
astmitis r\en when the esophageal wall is normal it ma> be trauma 
tizcd so that infection within the alua)s septic lumen m3\ pra 
through its walls and produce nicdiastinitis Thus to present traged) 
csopliagcal instrunicntition must be earned out with the utmost au 
tion and respect for this \ulncrablc organ Only after careful dia 
nostic studies including the clinical history genenl phsicd « 
amimtion examination of the nccL indirect laryngoscop) an 
appropriate roentgenologic examinations with both plate 
cop\ with and without suitable opaque mixtures in all posit om 
should csophagoscopa be done Also if 
plated roentgenograms should be made to 'dualize 
tcbrac and an\ spurs on the anterior surface should be , . 

Haamg olitaincd all aaailablc information one , 

ma> aaotltragedv that is trauma or perforation with resubn n 

“Tatal mcdiastinitis ma> occur without 


ratal mcdiastinitis ma) occur witnuui 
agitis burns with caustic solutions, and rupture of t ^ 


agitis burns witn caustic soiuunus, yuu 

dated w ith infection and \omiting ^ mson recor^ 

the patient dnnk water using unusual force to perfora 

through an old he stricture of the esophagus with resultm p: 

non and death , u « ci,,rn nr nointed forei'^ 

The csophaRus ma, be perforated „hcn a ="T P mth 

body IS s„allo„ed or during its remora I oteeneo 
upper and lover dentures "J"’,'"'’ S ,,ii,oot .nsttmemn 


upper and lover dentures vlio had s"ello''Eo ,„sm«nn 

She regurgitated the piece of glass ' through the ts«P'' 

non but in the process the class cut an op „( air 


non but in the process the class cut an oi s. „( ,ir 

ageal vail 4 inch in length through „„er niedusw* 

food and fluid passed into the ccnical ■''E'O" P^P ,l,e rent » 

Even though immediate mcdiastinotomy ,'i sitisfic®') 

the esophagus vas from massive hen” 

convalescence the patient died eight davs 1 ^jj,astmmii 
thage from erosion of a latgc vessel m *= “PP f „i™ body 
I have seen a number of patients m °Uber 

present m the h>pophat}nx and “PP='' ““Pj ® a, perfoiated with * 
and the wall of the esophagus or pharva 
scess formation and induration m the necl 
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the abscess takes place along the foreign body through the perfora 
tion into the esophageal or pharj ngeal lumen and in nian\ cases ex 
traction of the foreign bodv is followed b\ resolution In a few cases 
houever the infection spreads and external surgical drainage should 
not be withheld 

The surgeon who performs the esophagoscopv should worl inclose 
cooperation with the thoracic surgeon since drainage of the thoracic 
mediastinum lies well within his field 
In m\ personal experience in the last si\tc'*n \cars mcdiastinitis has 
ocwrred in 8 patients as a result of instrumentation 
One patient had a carcinoma at the level of the web in the mid 
third of the esophagus and a second carcinoma in the low er third 
In passing the w eb and the upper cancer the membrane w as torn w ith 
resulting infection and the patient died of mcdiastinitis seven davs 
Iter after gastrostomv and supportive treatment In inoperable carci 
norra such heroic treatment as a medtastmotomv is not justified 
In '5 patients mediistmitis resulted from pressure of the esnphago 
cope on an exostosis or a spur protruding antenorlv fiom the cervical 
'ertchrac (Fig 2*59) These spurs nm be of such length that thev 
P css on the es''pha5us and Mosher' savs thev can be so sharp as to 
pierce the esophagus and cause bleeding In both cas s tlie trauma w as 
not Known to have been inflicted at the time of tlic csophagoscopv 
th u probabilirv did not occur when the instrument passed 
c occurred on visualization of the extreme lower 

tf and cardia of the stomach It is m this position 

the h'*ad is most extended and no doubt the pressure from the 
im f esophagoscope impinged upon the spur of the 

corae This caused trauma or perforation sufficient to allow bac 
tcnal invasion 

^^Goth of these patients had a mednstmotomv The first patient who 
chemotherapv was used did verv well for three 
^ ^ j seemed certain when an ostcomvchtis developed m the 
atte ^ "hich the tip of the sharp spui was brol cn In spite of 

died^Th of the osteomvciitis he developed meningitis and 

asti ^ second patient had both a cerv ical and posterior thoracic medi 
tion I'od IS making a satisfactory recover)- How ev er her condi 
for two weeks She received the sulfa drugs and penicillin 
In^ 1 would not have survived 
drinl, ^ complete stricture of the esophagus resulted from 

for '^^rnish b> mistake This man was unable to tal e even liquids 
° and w as kept on civsis and intrav enous solutions Gas 
and advised and insisted upon for two dajs but both he 

"if® had been told that he could be treated with the esoph 
and ^refused any other procedure until esophageal dilatation 

esophagoscop) the area m the middle third of the esophagus 



uhcrc the lumen Inci been was casjl> identified and filled nith enra 
hnon The SHiall sizes of Jaclson dilators passed readily and apmr 
cml> without untoward effect Tollow mg the dilatation a wialicSn 
wntcr caused definite substcmal and epigastric pain From chiswmt 
tom atone esophageal perforation seemed certain and the thorn 
surgeon was called into consultation and sulfa thmpv was begur 
but due to the patients obscinance and the absence of further svrnp 








r»p 9 -Lateral c i >1 mp tl Lening of the lo “ ” t. jjtj lu 

d oracic m di st num ith th trachea pushed fon ard ana pas in ^ 
nveen i) c trachea and tJ c senebrae Esophageal perforation in this ins 
ondary to spur oit tl c nt r or surface of the c meal vettebiae 


toms mcdiastinotomy w as not performed until two da)S ater 
definite sjmptoms had developed and the faniil> was convm 
to dclaj operation would be fatil ^ 

A posterior mednsnnotom)- was earned nut drainin" “ , 
\cIoped mcdiastmitis Eight days later a gastrostomy ^ j 
followed later b\ refrogride csopliagoscopy and bou * ^ 

thread through the srocture Retrograde dilatations wer 
by the Tucl er method The pauent made a complete 
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It IS my belief thit sulfa drug therap> and penicillin will decrease 
the incidence and spread of such an infection but ill not supplant 
surgical drainage All phjsicians who hi\c had experience with such 
esophageal strictures recognize that instrumentation is a dangerous 
procedure especiallj after stricture formation xsith complete obstruc 
tion If such a patient is gi\en a thread to swallow before the stric 
ture becomes complete or retrograde dilatation is carried out through 
a gastrostom^ mediastimtis can be presented In the case described 
one might well ha\e let the patient suffer until he was agreeable to 
accept adtice or go elsewhere for treatment 
In 3 patients dilatation of the esophagus was followed b\ medi 
astmitis In the first patient, who had a cardiospasm the esophageal 
'^al was injured by the introduction of the instrument through the 
narrowed area This was mj first patient to die of mcdiastinitis {19:>0) 
ower thoracic mediastmotonn had not been developed In the 
second patient cervical mediastinotomj was carried out thirtv slx 
ours after dilatation and a complete recovery took place in two 
''ee s In the third patient death occurred following a cervical medi 
was performed within three hours after perfora 

^^In 1931 a patient died following perforation of the cervical esoph 
us trom faultv technic m the passage of the csophagoscope Medi 
^oiomy was done on the first day after perforation 
ceal /l ’ patients had chills and fever following esopha 

k dilatation of a fibrous stricture of the upper esophagus without 
. "^cdiustmitis or other outward signs or svmpioms The 
''ere comparable to symptoms after urethral dila 

"ith cardiospasm who had had numerous episodes of 
from treated for malaria These symptoms were 

ne absorption of sepsis m the esophagus and occurred without 

uianipulation 

patients with complete stricture of the cervical esophagus m 
^ portion of the esophagus bad been remov cd b\ niistal e at 
lucnt'^R thvroid operation have been referred to me for treat 
''eith ^ K septic wounds and one had had repeated abscesses 
p oad developed a spreading lucdiastimtis Incidcntallv both 
a rc IT raking a normal diet Ccrtamlv tlicsc 2 cases seem 
foration^^ ^ 'Argument for early open drainage of an esophageal per 

cr ^ ^^0 8 cises instninicntatimi vi is fiillowcd immcdiatcK b\ 

''Inch lower neck substcmal arci or upper epigastrium 

these ®tid was made worse bv swallowing Severe pain in 

or m the back after vomitinj, or instrumentation of the 
the K considered evidence of perforation or rupture of 
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Roentgenologic studies of the mcdnstinum sho^\ing gis oi jja 
the tissues widening of the mcdiastmum and anterior dispUcemtnt 
of the trachea or tlttchcnmg of the tissues between the trachea and 
\crtcbrac of the cciwical region are definite e\idence of mediasuml 
msolvcmcnt In the patients m whom the perforation was due to 
pressure o\cr the ccr\icnl ^c^lcb^al spurs svmptoms came onsloalj 
becoming progrcssi\cl> worse and were not recocnized as of a 
port-incc for fort> eight to sc\ent> two hours after instrunientaiicin 
liaci taken place with increased s} mptoms Pain soreness of the neck 
and dssphagia were accompanied b\ feter an increase in white blood 
cell count and posititc roentgenologic findings 


SUMMARY AND CONCLUSIONS 

In !oc'ih7cd mediastinal or esophageal mfection which is draimn 
about the perforating foreign bodv and has been present for some 
d3)S extraction of the foreign body fluids and sulia therapy undci 
careful obscnation will result in a large percentage of curt hut it « 
an\ tune further spread of the infection is c\idcnt by the patients 
symptoms blood studies or roentgenologic ctammation. sar 
drainage of the mediastinum should be earned out 
In the extraction of a fine pointed foreign bodv such as a salttv 
pm the point of tlic pm nm pierce the mucous membrane otwd 
Under careful oliscrsation and medical treatment manv villrecoru 
without mcdiastinitts set should symptoms develop surgery mMstry 
tie delayed , 

In rupture of the esophagus from an\ cans mcdiistmowrnj w® 
ipen drainage should lie earned out immcdutclv and 
supportive trcntmcnc given with sulfa drugs and peniciun A 
mcdinstinotonn should be performed ns soon as mcdiastinins is 
msed following am instrinucntnrion 
Instrumentation of thv esophagus should be preceded Dy care ^ 
study of the piticnt fluoroscopv and roentgenologic evamiwitna o 
tlic csoplngus nnd of tlic cervical vertebrae It is then to w ® ^ 
ral cn with caution as fatal mcdiistmitis which fortunatelv is i 
nre complication ma\ result . 

M> cNpcricncc wirli 8 eases of mcdiastmitis secondary to . 
msrmwcnntjo/i is ourJmfd The svmptoms nnd di 3 <'nos£ic 
are described ntured 

Open drainage of the mcdnstinum is advocated n 

the esophagus perforation or mcdiastmitis as soon as cis" 
cept localized mcdiastmitis or para esophageal abscess w c 
ing into the pharynx of the esophageal lumen 
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SPLENECTOMY ITS INDICATIONS AND COMPLICATIONS 
John W Norcross 

Alihough considerable is known about the spleen it still remains 
m many respects an organ of m>stery for its functions are onK par 
tnlly understood In embr\ onic life it is an important scat of fornn 
tion of all types of blood cells while m adult life onlv l>mphoc>tes 
3nd monocjtes normalh arise there Under unusual circumstances 
as in profound anemia and ngnogcnic myeloid nictaphsia other blood 
cells are formed in the mature spleen Follow ing hemorrhage the 
splenic capsule is able to contract and expel a small reservoir of blood 
into the general circulation As an important part of the rcticulo 
endothelial sjstem it has certain phagocjtic functions and is thought 
u * elaboration of immune bodies In its sinuses senile 

and abnormal er>throc>tes and other blood cells arc destroyed Much 
evidence points to a careful balance between factors tending to ac 
P j rate the formation of blood cells in the bone marrow and an m 
•biting or restraining influence of the spleen on hematopoiesis Banti 
suggested a theor> w hereby the congested fibrotic spleen m some 
mdirect manner ma\ cause cirrhotic changes m the liver This inter 
cstmg idea never has been proved or satisfactorilv disproved This 
rgan also maj be associated with the normal maturation of er>thro 
> cs and probably is associated with the metabolism of lipoids and 
pigment ‘ 

In the normal human being spIenectom> frcquentlj causes a low 
6 3 e transient anemia vv hich is usually of short duration and ma> 
be followed bv a mild polvcvthcmn A leukocvtosis of 
0 or even slightly higher and a thromboev tosis regularly follow 
thr procedure and may persist for many^ months The cry 

shov\ abnormalities of maturation as evidenced by the pres 
Howell Jollv bodies basophilia and target cells Such 
•iges may persist over a long period of time 

INDICATIONS 

usually is considered justified for the following four 

diopathic thrombocytopenic purpura 
cmoljttc anemia of the congenital type 
nmary tumors of the spleen 
raumatic rupture of the spleen 

for which splenectomy is not performed so uni 
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OipcM c plcnoncpaly 
I rmury nciur 1 1 il c Ic A.n\ c ^ 

It cl splec 1 

Acquired b I l)tcat i> a Ir >« 

Acute hem 1) tic aicnms 

(^naintjics frlraca i> 1)1 l' 


ar t> f cau c 


(^rtain t>i cs f r !ratt r> i i 

Splcnccon.) .) nc))r .•«■«»' - 1 

incnin crvlliroblast.c ,|,e spleen again tales oaas j 

case In agnnscnic ,„a Iciilocjtic teiaitopoH 

cmbDonic function of ,5 able to earn out its notiml 

liecausc the bone "“^ctom) is strongU eoummdiaici 

e'™!" J:~.?ec of blooil formation and usual,, ,i 

lead rapidl) to a fatal conclusion ,„,e 

In idiopttfae be ruled out beta spit 

substances as a cause j'’' \ ' „|„„,sts feel that the bone mm 

nectoma is considered Mam ''^„ocua should be notmal ® 
shouui be cammed ami that the meg In the true ilin- 

increased m number immediate imP™' '®'”‘ 'J;’ “J 

ris-r. 

-’^genital 

“"ognmis'TrLngenitaUm^^^^^^^^^^^ 

c-b ecen or nia, ^d S'''""''™"-. 
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Acquired types of heiuolyttc anemia ha\c numerous etiologies and 
as a Avhole do not respond dramaticallv to splencctonn This pro 
cedure therefore should be emplo\cd onK after all other measures 
ha\e been unsuccessful The results occasionalh are excellent and 
fr^uentlj onl) fair but complete failure follows all too often 
Some t)pes of acute hemolytic anemia respond completely to this 
operation but results cannot be foretold accurately The complica 
tions are the same as for the congenital type 
Transfusions gn en before dunng or immediately after splenectomy 
in any type of hemolytic syndrome arc dangerous and may precipi 
late hemolytic crisis because of the strong isoagglutmins present in 
the recipients blood 

In patients with congestiie spicnomcgalyf damaged hier function 
requentiy presents an added problem and such patients often ha\£, 
emorrhaged from gastric or esophageal Mnccs We believe that 
spcncctomy should be performed in these patients unless the liver is 
amaged to such an extent that the operative risk is overwhelming 
v-areful preoperative evaluation of liver function enables the phvsi 
|an to balance the risk against the advantages of splenectomy and 
complete liv er breal dow n postopcrativelv It is ad 
isabie to check the bromsulfalem excretion test hippuric acid detoxi 
Dro/h Takata Ara and cholesterol cephahn flocculation tests 
P nrombm time and serum protein It is nrcK wise to operate on 
ascites or hypoprothrombincmia persisting after ade 
4 c vitamin K therapy or on a noniaundiccd patient with a high 
percentage of retained bromsulfalem 

I patient with any demonstrable liver damage should have at 
ren to fourteen davs of careful preoperative preparation con 
/ ^ caloric hich protein high carbohv dratc low fat diet 

pare ^ dav) with added vitamins orally and 

crude liver intramuscularlv Large amounts of skim 
c\c free cottage cheese as well as calcium casemate are 

need ^°'^rces of protein Plentiful amounts of vitamin K are 
mea ^ P^^‘cnts with hvpoprothrombmcmia Postoperatively these 
should be continued Intravenous plasma and oxvgen admin 
should^! I^cneficial in cases of severe liver damage Skim milk 
administered as soon postoperatively as it can be retained 


COMPltCATIONS 


to that niav arise from splt-ncetuniy arc dependent 

jf extent upon the disease for which the operation is performed 
these complications arc to be anticipated and avoided 
diagnosis must be established before proceeding with the 
^plcncct*^ ^^cinorrhigc infection and thrombosis mav follow anv 


^^emorrh 


igc may occur during operation particularly m the rc 
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mova! of -i large congested spleen when the capsule is torn b\ ace 
dent if the pedicle his not been isolated and carefull> tied Alft«r 
Ions hemostasis of the man> small bleeders present in perisplenic a 
licsions IS essential Gcncrali7cd oozing occurs when hypoprethm 
bincmia is present This complication arises when there is extensn 
liver damage as in the cirrhosis of the liver often accompanjm coi 
gestue splcnomcgalj !!> poprothrombinemia occurs when the die 
aged Jiicr is unable to manuhctucc bile salts of sufficient qualit} i 
qiiantitv to allow normal absorption of vitamin k from the imesnn 
tract or « hen tf le Jn cr damage is sev ere enough to prevent the ebi 
oration of prothrombm from vitamin k In the former case thej 
ministration of parcntcnl vitamin k quicklj establishes a norm 
protlirombm clotting time In the latter abnormality however the 
IS no established fonn of treatment at present althou h the rcce 
report of kinscs * that transfusions from donors who havereceivedki 
doses of vitamin k restore the prothrombin level of a deficient pane: 
ma\ prove of value in the future 
Hemorrhage mav occur if oozint, is not completely stopped 
operation or if the tics placed on the splenic arrerv and vein give wa 
If the latter occurs collapse and death rapidlv ensue Occasiorol! 
bcmorrhigc from ruptured varices m the stomach or esophagus con 
plicate the postoperative course and may prove fatal 
Infection as a complication of splenectomy may occur as after an 
other opcntion It often settles in the subphrenic space causp i 
abscess and requiring drainage TIic empty spleruc bed frequMtly 
the site of scrum collection which fosters the growth of ba'^wi 


any arc present 

Fner may persist for manv days and often is caused by serum 
blood accumulation which in time is absorbed Fever occurs u 
postopcrativ c liv cr fiilurc and is accompanied bv stupor yauti « 
decreasing urinary output Continued fev er particulanv “ 

iiallv increasing must alw av s be considered as probably m 'c 

infection A flat roentgenogram of the abdomen may 
a fluid level in a subdiaphragmatic abscess cavitv and sma 
of fluid may collect above the diaphragm m the pleural _ 

of pleural irntarion Sudden rises in temperature ™ l-pJus 
by obvious infection in the respiratory frref sh^-o ^ , 
cian to suspect thrombosis either inrra abdominal or m 


trcmitics , , -id rise I 

Thrombosts follow ing splenectomy is fostered by 
platelets which begins as soon as the splenic vein is 2OOOOO 
quiclly increase from a normal of 450000 to as jfj.gquentj 
per cubic millimeter The platelet count should be c ^ ^ 

and if It reaches a value of over 1 500000 ^ 1'’®’ 

given Heparin by constant intravenous drip m ^ ( 

to 20 000 units per day mcreases the clotting tim 
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6 to 12 minutes to about 30 minutes which is sufficientl) high to 
present intrai ascular clot formation 
While this method if carefully controlled is probabh the safest 
the less cumbersome heparin dicumarol method is preferred b> man\ 
Under this regimen the patient is given heparin for about the first 
thirty sLt hours until the dicumarol can tal e effect The dosa^jC ox 
the latter anticoagulant must be adjusted each dav after the pro 
thrombin level is determined Accurate laboratorv facilities are a pre 
requisite m either method The danger of the prothrombin time fall 
mg to a critical level with resulting hemorrhage ma> prove to be less 
important m the future when the recentlj reported method or ef 
fectively treating such h>popiothrombmema with large doses of vita 
min K. has been giv en a further trial 
Once thrombosis has spread down the splenic vein and into the rest 
of the portal system all therap) is without avail Prevention must 
therefore be the goal in this condition Sudden fever abdominal pam 
and Ieukoc> tosis followed bv jaundice and abdominal distention in 
dicate disaster 

SUMMARY 

The well recognized indications for splenectomv are idiopathic 
thrombocytopenic purpura congenital hemoKtic anemia primarv 
ttimor of the spleen and traumatic rupture of the spleen 
Splenectomy should be performed m congestive splenomegaly un 
less sev ere In er damage is present 

Complications that mav arise m am splenectomv are hemorrhage 
infection and thrombosis Their prevention and treatment arc dis 
cussed 

The evaluation of liver function and the therapv of the damaged 
hver are outlined 
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TRANSURETHRAL RESECTION FOR VESICAL NECK 
OBSTRUCTION FOLLOWING ABDOMINOPERINEAL 
SURGERY 


1 Mti I Fwirt \m» Hon Mt» A IIoffmw 


In 1941 one of us (PrC*) rcMCwcd 750 cases of large bo^ el 
surgerv m order to stud) the iirologic complications followin these 
procedures It was concluded that urnlogic complications are most 
frequent after removal of the rectal portion of the intestinal tract, and 
ftirthcr that the most frequent complication is difficultv m empmre 
the bladder 

This paper is a report of those patients who underwent abdormno 
perineal resection of the rectum and suhscqiienth required tt^ 
urctiiral correction of the liladder nccL for urinary obstniction Be 
stud) extends through the end of 1941 TIic mortaiitv of those ^ 
tients undergoing transurcthnl surccrv rclativeU soon after the other 
tm)or procctlurc was rcro 


INCIDENCE 

At the end of 1943 our senes cooipnscd 833 f ''’'i 
undergone remov il of the rectum for carcinomi b) the 
procedure Of these 464 (55 7 per cent) were men andJ69 (4^ 
cent) were women An inKing catheter with the j gijsv? 

drainage w as routmeU cmplo) cd for the first ten p P 
After removal of the catheter 81 (97 per cent 
were unable satisfactordv to emprv the bladder ,, 
patients were men and 16 were women represen mg 
the male group ind 4 1 per cent of the female croup 
forts four of these 81 patients ''™' ' „„c rnlic' 

correction of the bladder ncch liecuisc ^ , t svmpt«® 

iiicnt or bladder neck contracture to produce ° a 

when the anatomic rclalionship or change catients uho ” 

added factor after rcmoial of the rectum All P 
qiured tnnsurethral resection were men the 
Nonngcst3’ (arcrageage 597ieats) „a „„ s)-iupt"”“ 

Nine of these 44 patients (20 4 per ,|,e ctoup W 

bladder neci, obstruction prcopcrameli me * ,l,e most 

svniptoim varying from a minimal '.'classical prosnn® 

pronounced obstructiv c sj mptomv “sociued ' I yad 

The M omen who had postoperative difficulty m P ^ 
dcr were shown by cystomctric study “ “ j, 5 t„rbcil inati" 
tory detrusor paraly sis resulting ® as to tequirtn'''' 

non and only 2 of these paralyses were so evten 
$88 
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I for more than n\o months Detrusor paraKsis from this cause 
disappears b\ the time the catheter is rcmo\ed 


;URCTim\L PESECTION FOLLOUINC ARDOMINOPERINE^L SUUrFR\ 


al of Rectum for 
Carcinoma 

Postoperatue Difficulty in 
Voiding \ftcr Remo alof 
Catheter 

T ransurethral Rc cction 

Total- 

-833 

Total-81 (9 7%) 

Total— 14 

s 

Tcmales 

Males 

remalc 

Mile 

Females 

c) 

369 

(44 3^c) 

65 

(14^c) 

16 

(4 1%) 

+4 

0 




! Oldest i6 

I youngest 3^ 

I (average 59 7 yrs ) 


ETIOLOGY 

o\aI of the rectum allows definite bladder distortion The hlad 
es Its posterior support and practicalK hangs from the bladder 
lown into the hollow of the sacrum A definite acute angle is 
1 b> the posterior urethra or \csical lip and the floor of the 
r In many instances the trigone is unable to correct this angle 
e detrusor muscle moving about m space so to speak vvith no 
1 of the base is onl> wcalh effectual This malposition with 
imor disturbances m the balance of the autonomic nervous svs 
rcdisposcs to urinarv retention This bladder difficultv is much 
requent and severe in the presence of even the slightest amount 
'Static enlargement and since men m the age group in which 
oma of the rectum is found are frcquentlv in the group having 
tism many of these patients fall to the care of the urologist 
tometric studies of these bladders demonstrate such changes as 
shed sensorv components increased bladder capacitv and dc 
d intravesical pressure curve® * The anatomic and neurogenic 
! affecting the bladder often are happily transient this organ 
r the faculty of adjusting itself readilv to unusual positions and 
banccs of innervation Postoperative retention due to true ana 
obstruction of the bladder necl is often overloolcd because 
It the preoperative rectal examination median lobe enlargement 
ontracturc of the bladder neck cannot be ascertained 

INDICATIONS 

nptoms of unnarv tract obstruction and the degree of prostatic 
?cmcnt usually can be obtained from the admitting history and 
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pin sical examination If the urologist has not seen the patient prior to 
consultation for postoperatnc retention then a micw of the post 
operatne course is most suggestive 
The patient coming to abdominoperineal surget) has a cathettt 
inserted the night before his opcntion This remains inlying and on 
constant drainage for ten days After removal of the catheter tht 
bladder is clicckcd for residual urine cv cry six hours and 2 ounces of 
0 5 per cent aqueous mcrcurochromc solution is instilled throu h thf 
catheter after each check 

If in tu enty four hours the residual unne is not less than 2 ooncts 
the patient is given another tnal on an inlying catheter for four or 
live davs Dunng this time the bladder is irrigated every three houn 
with 2 per cent bone acid solution or 0 8 per cent sulfanilamide soh 
tion through a closed drainage apparatus 
The catheter is then removed and the residuum is checked is be 
fore If a residual urtne of more than 2 ounces persists the pitientu 
schcdvilcd for cvstoscopy and any bladder neck obstnictionis tot 
fcctcd bv transurcthnl methods at the same time If no inechanical 
obstruction is found evstometne studies are earned out toascemui 
anv neurogenic disorder 


PREOPERATIVE OR POSTOPERATIVE CORRECTION 
The question of the optimal time for transurethral resection uftt 
qucntlv raised We fee! that bhddcr neck correction is best csrnea 
out after the ilidonunopcfincal surgery for the following reasons 
1 Detrusor paraivsts might occur after the Miles or Lahey restc 
non despite adequate bhddcr neck correction and this siniition 
vs ould require cathcferirntion ov cr n field just recently vubjertto w 
endoscopic surgerv 

’ The prostate tl^nd undergoes regression in si« after aWeiwni> 
perineal surgery bccimc of destruction of much of the blood sappy 
If the prostatic operation is earned out after the abdommopermr 
icscction the patient is not required to remain on the table as ion 
otherwise . 

3 If the transurethral surgery follows the abdominopennfi 
gerv the postoperative reaction is less marked since the openme 
has been partnilv walled off by dinumiiion of the Ivmphatic an 
cular system Less reaction can lie anticipated with respect o 
and postoperative shock 

PROCEDURE 1 


The usual technic pursued m transurethral prostatectomy p 
has been described m great detail bv the senior author an 
in monographs by Harncs' and Ncsbit* Ue would 
mention some special features relevant to patients 
had the rectum remov cd vv hen appcarinc for transureth 
A complete medical check up alvvay s is m order since 
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patients ha\ ing suffered a malignant disease for some time show \ arious 
deficiencies The patients blood is t\ped and blood for transfusion is 
in readiness Usuallj the grade of prostatic enlargement b> rectum is 
ascertained from the record of the initial ph\ sical examination If this 
IS not available the description of the gland max be obtained from 
the operatn e note made at the time of abdominoperineal surgerx A 
nistorx of inguinal pain or the presence of an inguinal hernia max be 
a clue to bladder neck obstruction as discussed bx Dr Carroll D 
Goodhope elsewhere m this xolume 
Upper unnarx tract studies are alwaxs carried out preoperatix elx 
since a knoxx ledge of renal pattern and function is essential to detect 
contraindications to surgerx as well as affording insight mto the cause 
0 an occasional prolonged conx alescence For this excretion urograms 
emploxed Such films proxide an excellent means of determining 
rena function permit an estimate of residual urine on the exacuation 
and eliminate the need of retrograde exstograms to detect the 
egree of mtraxesical prostatic encroachment and the presence of 
I'erticula resulting from obstruction 

XX e ' s the final diagnostic procedure At this time 

are prepared with the proper instruments to carrx out transurethral 
Loxx spinal anesthesia xxith pontocame glucose is used 
I flfter premedication xx ith morphine and scopolamine Bilat 
prexention of epididxmms is performed at the 
rcMM ^ ^ patients over 55 This obviates anx pain and prevents 
ini-i- A postoperative course If there is anx difficultx in 

insen ^ ^ Buren sound the resectoscope is not 

don the urethra but rather an external urethrotomx is 

open penneum and the resection is earned out through this 
g Ihishasbeennecessarx m onix I case m this particular senes 
three pauent precludes the use of 

Ole perception Ordinanlx palpation of the prostate 

^^^^oscope bx a finger in the rectum affords a valuable 
Thi gauging the extent and amount of hvperplasia of the gland 
" hen*th^*^' ^ Conor sheath How ex er 

t'lec h ^^titum has been removed, the actual thickness of tissue be 
^ instrument and the finger cannot be estimated bx palpation 
of depend on visual perception and a thorough knowledge 

ment^ urethra and bladder neck The circular arrange 

fibers of the surgical capsule is easilx recognized and at 
resection k complete 

bladder neck the amount of tissue to be re- 
results small e have been impressed with the excellent 

neck f correction of slight contracture of the bladder 

rectum Possiblx the destruction of the 
^nincter allows the weakened detrusor muscle to emprx the 
“ladder more effectualix 
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summary 

An iiusdcctcd strjcs < f R^3 cases of ahilonnnopcnneal resection 
iJjc rcctunj is prcscntcil J Ji,ht\ one of these patients had postoperao 
hfljcults in cinpt> ini» the bladder after commit oiT catheter drama s 
Persistent ssmptoms surttcittit to require transurethral resecnon 
the bladder neeV. occurred m 44 patients all of whom were men T 
transurethral surgery was jwrfonncd between fourteen and fort\-c 
ih>s following the abdonimopcnnenl procedure The morta!it\ v 
7cro 

The indications for the operation nrc presented and the optii 
lime for performing tt is discussed 
Fmall) the special problems relating to transurethral surgery 
patients from whom the rectum has been remosed are discussed 
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DENTAL INFECTION IN ADDISON S DISEASE 
(Treatment with Penicillm) 

Elmer C Bartels and STE^VART H Jones 


TijE serious consequences of infection in pitients \\ ith Addison s 
uise^e were emphasi7ed b> Rowntrcc and Snell ® and have since been 
^eli recognized Unfortunately the successful control of Addisons 
isease b) desoxj corticosterone acetate has not altered the su&cepti 
bilit> of these patients to infection Even a minor throat infection 
ma) become fulminating or overwhelming and quicWl) lead to rapid 
prostration crisis and death Death ma> occur before anj appreciable 
'hange is noted m the electrolytes of the blood and urine as indicated 
•R a case reported by Greene and Johnston ® Their patient succumbed 
0 acute streptococcal infection of the upper rcspiratorv tract with 
ronchopneumonia In a senes of 64 patients with Addisons disca c 
reported by Thorn and co workers^® 5 died m crisis following inter 
The hemolytic streptococcus was the most common 


Sulfadiazine was used succcssfulU b> Thorn and Lewis” for acute 
cmolytic streptococcus in 2 patients with Addisons disease In 2 
^ cr patients the drug proved to be toxic so treatment could not be 
|.onunued Both of the latter patients died The sulfadiazine was used 
conjunction with other known supportive incisures such as mtra 
‘Cnoiis fluids With dextrose and salt cortical hormone dcsoxycoruco 
’ acetate and epinephrine in oil 

c potential seriousness of trivial infections m patients with Ad 
IS shown bv our experience m 2 patients with dental 


REPORT OF CASES 

Italian woman aged 40 >e3rs was admitted to the Iiospital on 
K Arffi ^ ® circulatoo collapse winch rcid \y was recognized 

'’Qund crisis For the preceding si\ months she had felt weaL had lost 38 
‘nine bad >omited frequently Her husband had noticed a dark 

h\cl 1 Just before admission to the hospital a pharyngitis had 

Ibe tempenture was 103 F blood pressure 70 mm of mercury 
■'fn of heart rate IT’ beats a luinutc Marked j igmenta 

inuth ' ^ ^ extensor surfaces neck nipi Ics and mucous membranes of the 

-j-j noted RIack frccUts were ftund over the chest and abdomen 
n c 1 n (Jetemiination cry ihrocytc count and urinib sis w cre normal 

IJoo i cell count X as 15 00 per cu nim with a dilTercmial count of 
■'itro/ F^bniorphonuclcan and 7 per cent lymplu cytes The nonprotem 
fn Was mg and the sodium chloride 512 mg per 100 cc of Wood 
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n \lEfl C BARTELS STEWART II JOSES 

TJ e patient Hat treated with dextrose and sal c incra eno s!y nd cschs 
doses of 10 cc a Jaj Subcutaneous epinephrine totaJJing nututns a d y ( 
head treatment) \ as gi cn for a few days SI c rapidly impro ed a d n 
charged tHcnt) sesen days later The blood pressure was DO ystolci 
diastolic TTic nonptotem n trogen was 26 mg ad the sod m chlo de 57 
Tlie hJi re i Joo I crJJ count t at II 900 t ith a n rtnal differential count 
During the next fixe years the course of the paue ts illness \ as u r 
She took 8 pm of salt by mouth la ly a d adm stered 2 on\il si 
I onnonc subetjt ncously twice a x cck She had one episode of imconscjo 
!ue to I ) j ogly cetnij x hen she dil not car for several days on aemot 
upper re piratf ry infcctnn llcl ef xxas almost jnsunianeous foJJoi ing the > 
xtrat on of glucose by a stomach tube Otherwise the blood pressure p b 
a 1 i X cigl t remained satisfactory and she x as able to do all her hous o I 
On July 12 1921 xvithout consulting us tl c pat ent had an bscessed I ft i 
extracted und r 1 cal anesthesia and the folio ng day she began to \omi 
took 4 5 cc of c meal honnone TI c next d > she was admu d to th to 
in a sem stuporous state Tl c temperature x as 100 F pu! e rate 1 0 a d I 
pressure fiO systolic and 60 diastolic Thttt x as a brawny ndur ted swelli 
the Jeff side of tfie face an 1 neck and of the floor of the mouth lypK 


Lud g s ang na 

Tlte laboratory tu lies rcxealcd the cry ihroeyt ce nt to be 3 ddO 000 » 
leukocyte count 4 JO Tl e Iffcfcntal count sho ed polymorph u lei 
per cent l> mph< cy tea 8 per cent and monocy tes 4 per e nt The no e: 
nitrogfn was 30 wg an 1 tl c sod wm c) loride JJO mg 

Treatment eon stc I of J gm of s d um sulfaxh aiol i ic e o ' 

l> nasal tul e hourly at first and later cxcry four houn In the n xt thn 

I oun she rccci ed 1 1 J cc of ilson s adrenal e rt cal extra 1 1 ta » > 
tul curaneouti) 000 cc of normal saline a d de trose % luuen intn enou 
mg of dcsoxy corticosterone and two injccuons of epmephrne no > 
mu cularly . 

Tlic pulse r tc incrca ed steadily the aicut tion gradually fj e a 
sx allosi ing an I breaebn g I ccame more difficult due to ibe merca * E 
the so/t CIS ucs of the neck TlmTj six I ours abet a V ss on, x hile pr pi 
sere Icing made to i cisc anl dram the neck and sublngual tissues, t 

Aufopsy re calc 1 the adrenal gl nds to conssr of caseous 
ivb/cb bon rd o )> m f>me amtmnts of adren 1 ortical t sue ^ ^ , 

XV ere found on histol g c exam nation The s bl nguil ti sues a ^ 

cdcmitous anl on me sion thin pus c uded The c 

extraction contained 1 sm II amount of necrotic rater al o 
after death gre v gram negative cocci and bacilli 


Infection \xns responsible for three upsets m this (j 

(0 Jv'st before admission pharxnfficts ^ ^ ® i 

mM n,p,Taan mfeonon kd to ’"“"f “i‘‘e',"tcl,oo 
sciousncss from hypoglycemia ano (3) ocutai ex i 
to Ludwig s angina x\ hich resulted m the patient s 


CASfilf-Aman aged 30 ye rs gave a h story of P °g' esd/s 
- - '-ad acnosis ol Aoa 
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made in 1939 The blood pressure was 80 systolic and 60 diastolic During the 
ensuing five years he was treated at first with a high sodium low potassium diet 
with additional salt then with daily tnyections of 2 5 mg desoxy corticosterone 
acetate and finally with implantation of pellets of desovycorticosterone and a 
bgh carbohydrate diet He remained m good health felt w ell and w orked e\ ery 
day The last pellet implantation w as on September 25 1943 
During 1943 the remo\al of two abscessed teeth was necessary Because of our 
expenence with Case I the patient was given a course of sulfathiazole for six 
days at the time each tooth was removed starong nso days before the cxtracuon 
The teeth were remoxed without local or systemic reaction and healing took 
place rapidly 



Fig 230— Clinical course of Case II 


n 1944 a dentist began packing the left upper lateral incisor at 

^ ‘^^^tvals preparatory to fastening a gold crown m place The last pack 
done on February 5 Three days later the tooth began to ache and later 
'^eak*^* cheek began to swell By evening he had become extremely 

and during the night he developed a high temperature and became 
‘‘“porous 

he w" the hospital the next afternoon the patient was critically ill 

rate *^*^°ttiatose and ashen in color The temperature was 104 F the pulse 
marl !u respiratory rate 40 The left Iip and cheek were dark red and 

^ S'xollcn Tlie periorbital tissues of both eyes were so edematous that 
* could not be opened The mouth could be opened only slightly and was 
tooth brown foul smelling exudate The gingiva in the region of the 

"as swollen and purplish in color 
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Immcdiatclv on adnMssmn treatment was begun with pwicimn, 
snlfadn/mc desnw corticosterone acetate and cortical ettract. fimj 
w as cn h\ constant mint ent m ilnp m the form of S pet cent dti 
tfose in si!mc \asil twfic feciimi.s w ere begun on the second dir 
I lie liaiis ihcnp) and the response of the temperature and pu'se rst 
iri. shown m rigiirc "*30 

Hu re was no noticcahk change m the patients condition on !'• 
das after adiiuvunn He was coimtosc and incontinent of umc nd 
feces Tlic entire face was swollen to aliout twice normal sue Oad'c 
third dai he was stil! scimcomifosc htic the sweding of the face nd 
discoloration of the left cliecl were lieginnmg to subside On tfif 
fourtli das consciousness returned with periodic dclirmni ThesiitJ 
mt and redness of the face had practicalli disappeared On the fifth 
fas rfic face seemed practicalK normal 1 Ic had an occasional nsu^ 
halhitinifion On the sixth da\ he was alert and attcnorc andsi^ 
al)Je to take fliiuls anti foo I hi mouth sn the constm usWvmob 
and nasal fcedincs and sulfadia7me were discontinued On the Kn>h 
<h\ he was up and around and appeared and felt normal 

IlocmcenoloGic examination of the o/Tcndmc tooth showed an api 
cal abscess Since it was fhoui.ht l*cst to rcmoic the tooth sulfai«^ 
was begun acun and two tlais htcr the footli was remoifd under 
local anesthesia hi Or Harold Kent oral surgeon at the New ^ 
land Deaconess Hospital No reaction of an> kind tooV phet Tlit 
tooth was cultured and grew Streptococcus iindans On the 
teemh dai after admission he was discharged from the hospitd 
mg and fcelmtr well there being no sequelae to the serious iliness- 


Our experience wuh one fatahi) after dental extraction an 
near fatahtv is additional proof of the low rcsotance of 
Addisons disease to infection An adequate erpfanaunn or t 
tial danger of Icnnl ettractions w patients w ith so htde resis a 
gisen Ij> studies m the field of dcntistf) , 

Miller* has shown that eccn simple procedures ,ji,t 

will open the portals of infection into the blood stream i , 
sequence of c% ents m Case If since the acute pij t 

after packing a tooth preparatory to fastcninir a gola ct ,Lci/ 
Hadcn* w as able to culture Streptococcus siridans ‘p 

tissue in 92 per cent of t 500 extractions Palmer ^ 

fourteen positn e blood cultures immediately after eel 

m 82 patients altliough ten minutes later all but 1 s, 

fure ricicn of the fourteen culwrcs were i 

iw D w ere Stapln lococcus aureus and one w as dip cecu 

These results have been confirmed b\ other aut o g^ytjnis 
rcncc of subacute batterni endocarditis ohserxatiof^ 

a recognized fact and is casilj explained bj rh 
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In Case II sulfonamides -were used prophvhcticalh at the time of 
dental extractions twice m 1943 and again after his last illness This 
Mas done without knowing that Budntt? and co workers' in 1942 
nad suggested the prophylactic use of sulfonamides in dental e\trac 
tions The\ reported 27 cases in which sutfap> ridine was used before 
extraction with the result that a negatue blood culture was obtained 
m all cases immediately after extracuon and thirty minutes later 
1 orthrup and Crowley® reported a 4 per cent incidence of bacter 
emia after dental extraction with the prophylactic use of sulfathiazole 
M en blood lex els oxer 3 mg per cent were obtained with an incidence 
Th under 3 mg per cent 

e basis for the low resistance to infection m Addisons disease 
as not been adequately explained Apparentlv the normal adrenal 
f/r involxed in the mechanism of combating m 

c ion Rclatixe failure of these patients to shoxx^ a leukocyte response 
as een noted b\ Thorn'® but this xxas not obserxed m our 

tic^t ^ * white cell count as high as 24 000 When pa 

n s are maintained on desoxycorticosterone acetate only the salt 
rnetabohsm mechanism is restored to normal The known 
desoxycorticosterone acetate is the basis for gixing cor 
time of infection It is assumed that the cortical 
can an infection combating substance The benefit which 

sizable source may be limited by the expense of 

tlie^nit^ 'tianagemcnt of Addisons disease adxicc should be gixen to 
regarding the seriousness of infections and the need of 
onn /. Special emphasis should be placed on can 

bon concerning dental surgery 


SUMMARY 

phasi? resistance of patients with Addisons disease is again em 
reported serious consequences of dental manipulation are 


veloD^fl^r**^”^ sixty hours after a tooth extraction having de 
rbe uL j ® angina She failed to respond to sulfathiazole and 

nimati ^ ^"PP^rtixe treatment The second patient developed a ful 
roxered^f^^ minor packing of a tooth He re 

pcnitill thought to be a fatal illness xvith the use of 

S'ble /o'” sulfadiazine The penicillin was thought to be respon 
adeon-if^ the patients recox ery since the first patient died in spite of 
^“onamide treatment 

P^raton. on txxo occasions and sulfadiazine once pre 

gratifv Cental extraction in 1 patient with Addisons disease with 
onwnend^ri^^^'^^^ prexention of infection by this means is rec 
nim.r., t ° ^ “ routine measure in Addisons disease xxhen dental 
"’“'Pulation IS contemplated 
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POSTOPERATIVE MANAGEMENT OF SPINE FUSION WITH 
AND WITHOUT HEMILAMINECTOMY 

George L Thomas 

In patients subjected to spine fusion the postopcrame care ‘S 
signed to provide sufficient immobilization to result in a firm arthro 
desis as well as to preserve the ma\imuiTi muscular function of the 
low back throughout the entire postoperative period The technical 
aspects of the operation employed at the I ahey Qinic for spine 
fusion have been described bv Haggart and Tourney^ 

Briefly the sice of fusion is prepared carefullv bv removing the 
articular cartilage from the adjacent facets excising the spinous proc 
esses and preparing the fusion bed A multiple chip fusion is then con 
stnicted at this area We feel that it is unnecessary to employ massive 
tibial or osteoperiosteal graft since experience has shown that ade 
quate stability at the lumbosacral area can be obtained with the pro 
cedure described 

Following arthrodesis of the lumbosacral joint the patient is hos 
pitalized from twenty four to tvventv eight davs Those patients who 
require a fusion from the fourth lumbar vertebra to and including 
the sacrum are given an additional seven to ten davs of hospital care 
attempt whatsoever is made postoperativelv to immobilize the 
patient completely All forms of rigid external fixation such as Brad 
ford frames casts and braces are avoided The patient is allowed com 
plcte freedom of motion m bed with the exception of the sitting posi 
tion In lumbosacral fusion the patient is allowed to sit up on the 
tw entj first day whereas with a more cxtensiv c fusion that is from 
the fourth lumbar vertebra to the sacrum the patient remains flat m 
hed until the tvvent) eighth da> after the operation An occasional 
patient with exceptionally strong back muscles has required an even 
shorter period of postoperative bed rest 
The patients bed is made as firm as possible by inserting a large 
Pljwood board between the mattress and the spring Hand rings^ 
pended from a Balkan frame grcatlv facilitate nursing care Ihe 
Patient IS allowed to assume the prone supine or side position at wi 
hut he is cautioned to avoid acute anterior and lateral flexion rota 
tion or extreme extension when he is moving about m bed We believe 
that the tone and strength of the low back muscles are well mam 
tamed under this regimen while the degree of mobilitv permitted has 
not appeared to interfere with the objective namel> a firm bone 
fusion Patients do not later exhibit the definite stiffness and extensive 
niusclc atrophy which in our experience follows prolonged rigid 

nxation 
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U1icnc\ cr possible the pauent as trained preoperatively m low 
back muscle exercises which he can perform m the supine or prone 
position These exercises ha\c particular reference to the tramineof 
the muscles of the Jou liack and gluteal groups In this satne penod, i 
every attempt is made to develop muscle tone When it is necessary 
to initiate this program during the patients comalescence cterem 
arc begun during the third postoperative week The practice of tlie ' 
exercises maintains adequate muscle tone in the low bad and greatly 
facilitates the eventual postoperative activity 

After the twenty first day the patient is allowed to sit up and 
dangle his legs over the side of the bed At this time a wide lumbo- 
sacral belt w ith steel stay s or a low Taj lor back brace is applied and i 
the patient begins to walk Cverv effort is made to correct anyfauln 
postural habits immediately after the patient is up and about If s 
functional list of the trunk or tendency to marked lumbar lordosis 
IS observed such dcformitv can best be corrected at this time Care 
ful attention is paid to posture 1 he patient is taught to sic, stand and 
w ilk correctly and to av oid any faulty postural habits he may hare 
hid preoperatively 

When hemilaminectomy for disk protrusion is employed without 
spine fusion the management is csscntiallv the same as that which I 
have already described However these paticncs are in bed s much 
shorrer rime a maximum of ren days to two weeks in the a«ra e 
ease Tlic same circfiil attention to posture is employed while braces 
and supports arc utiUrcd onlv for those patients with very inadequate 
musculatvirc Many of these patients have been incapacitated over t 
long period of time and hcncc require a penod of strenuous musce 
training to develop adequate muscle function which can be insatuc 
onlv when freedom from pam will allow such a regimen , 
exercises arc taught preoperatively and the low back . 1 . 

V eloped before surgerv if this can be accomplished with a , 
degree of comfort "Wc believe rliar a few weeks 
development greatly facilmtcs complete recovery m a mi 
period of time 


COMPIICATIONS 

Acute vrunry retention is the most frequent and 
operative complication To overcome this tendency t 
fiuid administration often approaches 2 500 to } 000 cc tg 

hours after the operation Within ten hours it is usua y P 
decide wherher the patient will require catheterization fQ{,jb!e 

cc IS obtained at the time of the first catlietcrization is 

that this procedure will ime to be repeated ^usmer 

completely drained ounces of one half of 1 pet ^ ^ th« 

curochromc is instilled This drug may be a niiM P 
particular objective is to muoducc a niilcl irritant 
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the bladder sensory threshold If subsequent catheterizations are used 
they are performed everv sl\ hours and the mercurochrome mstilla 
non IS repeated If voluntary mictuntion does not occur after the 
s cond daj or the bladder residual exceeds 2 ounces an indwelling 
catheter is inserted and allowed to remain in place forty eight hours 
Undue distention of the bladder thus is avoided and most patients are 
able to void voluntarily during the second or third postoperative dav 
Any tendency to gastro mestmal distention is controlled in the 
early postoperative period by the use of continuous gastric or duo 
denal suction The average patient is given solid food as soon as he 
will take it certainly within forty eight hours postoperatnelv and 
this tends to promote early bowel function 
Constipation readilv is controlled by the use of oil retention enemas 
followed by a cleansing enema twelve hours later We have had no 
anal sphincter complications m the last 150 cases in our senes 
Every attempt is made to attain an optimum blood picture pre 
operatively Most of our patients who have had a combined hemilam 
incctomy and spine fusion have been transfused during the operation 
3nd this was repeated postoperatively if indicated Transfusions arc 
administered on the basis of promoting rapid convalescence as well 
preventing immediate surgical shock It may also be a factor in 
preventing the intravascular clotting accidents which accompany 
postoperativ e hypotension 

in our senes respiratory eontpheauons are conspicuous by their 
3 sence This is probably due to a number of factors When general 
anesthesia is used the anesthetist is careful to aspirate anv fluid which 
cumulates m the upper respuratory tract before the patient leaves 
^ c operating room The binders which are applied are alwavs suSi 
mtntly loose to allow full chest expansion and the patient is directed 
m deep breathing exercises which he begins on regaining conscious 
r^f several times duly during the entire period of bed 

ah freedom of motion m bed which the regimen allows is 

p value m preventing pulmonary congestion 
. ^*ensiv e bone vv ork appears to cause a rather marked fall in blood 
Particularly in patients having spinal anesthesia A satisfac 
' Pj^^sure level is maintained with transfusion which is ndmm 
red before anv appreciable fall in pressure occurs 


DISCUSSION 

remarks are based on our experience with 150 pa 
ha\ undergone hemilaminectomy and spine fusion and 

een handled postoperativ elv in the manner described In the 
previously employed the patient v^as confined to bed 
exte and immobilized postoperatively with some form of 

fixation A companson of our results has led us to believe 
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tint the period of total dtsabilitv has been reduced markedlv ^hen 
our attention is focused pnmirilv on the maintenance of musculo- 
skeletal function tliroughout the entire preoperative and postoperamt 
course 
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THE MANAGEMENT OF ACUTE POSTOPERATIVE 
PAROTITIS 

Hugh F Hare 

Acute parotitis is a rare postoperative sequela which may develop 
at an\ time during the first w eek follow mg surgery but usually occurs 
within forty eight hours The disease is associated with pam and 
swelling in the region of the parotid gland and a sudden elevation of 
temperature denotes the onset The frequency and seventy of this con 
dition has decreased with improvement m preoperative and postopera 
live care Also patients who require surgery arc operated on before a 
moribund condition develops In our experience the carlv diagnosis 
and treatment of acute parotitis by roentgen rays or radium with 
supportive measures has been gratifying Because of the seriousness of 
this condition if neglected and the reported high mortality it requires 
careful consideration Sporadic reports indicate that some writers ad 
vocate early surgical intervention Our results show that radiation is 
c treatment of choice because the disease usually can be controlled 
readily and the unsightly scar of surgery and prolonged postoperative 

drainage are obviated 

ETIOLOGY 

rahl K onset of acute suppurative parotitis has not been es 

of th discussion of this subject is purely academic Most 

. ^ advanced arc not sufficiently sound to 

cach^^^*^^ ® critical study There mav be several origins and perhaps 
caL should be studied from an individual point of view In most 
fail ^ suddenness of onset is characteristic and a thorough studv 
emb T whether the disease started as a result of an infected 

duct^ parotid gland an ascending infection of the parotid 

^ r ,'^^'^‘Pnlation of the patients jaw while under anesthesia or has 
> contiguity from inflamed and infected adjacent tissue 

around the salivarv gland is not in itself a con 
J^ctor in the causation of parotitis This is proved by the 
cases'"^ h ^cute parotitis following thy roidectomv in a large series of 
com ^^^cy Clinic during the last ten > ears Nor does the theorv 
p 'Suity of inflamed tissue bear close scrutiny because again none 
or sal[ acute parotitis has followed operation on the parotid 

onI\ gland or extensive operations within the mouth Also in 
'aiilt acute parotitis followed operation on the cranial 

exception of ruling out ascending infection of 
wudied ^ "hich is an impossibility unless each case could be 
to operation any theoretical discussion fails to reveal the 
""I'ofonsetofth.scond.t.on 
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SYM^rOMS 

I he s>inpro{inrolf^\ of the dacasc is characteristic nameh pj 
and spelling of the pnroud region usually wthm fom eight hL 
follow intt opcniion An\ complaint referable to this region should bt 
mimcdiatch and thoroughly imestigated and if s\sellin»ispresept.r) 
matter how small treatment should be instituted This cond ion s 
usuaiiv unilateral although bilateral msoUcmcnc sometimes occun. 
Sw cihng of the parotid gland is accompanied b\ a sudden use m tern 
penture and w ithvn a few hours tlic disease may spread to the tat pt 
that the entire face is maohed or it mat remain locahrcd ifionlj i 
small portion of the parotid gland 

TREATMENT 

1 he treatment of acute suppuratnc parotitis may be diiided to bHi 
into fi\c tapes In some cases all tapes must be used to accomplchi 
successful result Imt surgical inters cntion has become decieasitiE 
netessars with scientific improscmcnt of other methods 
The follow mg IS tlte order of our approach to the treatment ofibs 
condition (I) ptcscntisc (2) supportwe (j) radiation, (-1) sdJi 
tinigs and (5) surgical 

Irc^euti i ihcrapa which has become increasm^K impoitant n^t 
only for this sequela but for manv others reccncs little credit, in'! 
\ ct I am sure it accounts for the decrease m the number of cases stn 
The anesthetist with a better opportunitv to study the case before n 
csthcsia and to qnc adtice concemmq posiopmmc care aswelt« 
the surgeon and the internist undoubtedK has presented mam casts 
Tlic routine cleansing of the mouth the use of fluids preoperatirti 
and postoperamch and the studv of the blood chemistry prior 
and after operation liken isc has c niarcrialU decreased the inciJet'ce c 
the conditun and Ime aided as stipfyorU c measures in treatment 
During the last ten \cars onl\ 2 patients ha\c died Oneoft 
was a moribund diabetic patient m conn and rlic other was ant 
man m a moribund condition at the time of operation both of w 
w ere considcrcil poor surgicil risks The use of drut.s candy an c 
ing gum to stimulate the flow of salna is worth while 
chewing gum which mcrciscs irasticaiion and thus aids la t 
of salna In most instances the careful milling of Stemans « 
ilic affected side rc\ cals purulent initcrnl in I the drainat,e of t is 
the mouth !)\ exercise is important . i 

Jla'JntioTi treatment should be instituted iniiucdiitch uf 

nosis IS made c\cn though the condition ma\ not be 5 C''Crc 
pose of this IS to present suppuration of the ^land and to “’’“I 
an arrest of the disease It mal cs no difference w hetner ra 
roentgen treatment is tmtmitcd as long as it is immediate an 
suppottvNC measures arc gnen In im opinion sea eral eases 
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ha\e aborted \Mth only supportiyc measures but delay is unjustified 
. when radiation treatment is not t nsk and docs not injure the patient 
In our experience only small doses of radiation treatment are neces 
sJty to bring about improyement Superficial treatment has proved 
eqiiall) as yaliiable as deep therapy Our custom is to use superficial 
tlierap) 1'’5 kilovolts peak filtered through 3 mm of aluminum using 
. a large enough portal to coyer the entire parotid region including the 
accessor) parotid gland Usuall) a 10 cm square or round portal at i 
distance of 30 cm is sufficient Two hundred roentgens usually are 


given at the first treatment and if the swelling does not materially de 
crease within tyyenty four hours a second application is guen The 
course of the disease as a rule is apparent xvithin forty eight hours 
but unless definite suppuration has occurred at the end of that time 
and the syvellmg is still present then further radiation may be gnen 
without deleterious effects It is important to alloyy enough time for 
radiation treatment to take effect In our early senes yv hen the com 
bmed method of radiation treatment and surgery yyas employed fic 
^iJcntl) surger) was instituted at the end of tyyent) four hours because 
''evyerc not certain that the radiation treatment was controlling the 
disease At the present time surgery is deferred until radiation treat 
nient has had an opportunity to bnng about a successful result that 
j least forty eight hours The need for surgery thus has become 
ccreasingly necessar) and is used only in the extreme case in w hich 
failed to control the disease 

adium may be as useful as roentgen rays m the treatment of paroti 
W niore difficult to use and is more expensne for the patient 

c prefer when possible to use the latter exen though it requires re 
^oval of the patient to the x ray room Most of our institutions arc 
that the bed may he moxed to the \ rax room without 
pioy^ed patient but if this is impossible radium must be em 


. radium applicators are heavy the application of radium to 

nat ^ affected side usually increases the discomfort of the 

P 'cnt and requires the cooperation of the patient during the period 
Fo h The shorter period of time it can he used the better 

bra”*^ milhcunes of radium arc used filtered through 2 mm of 

to p ^ distance of 1 cm from the si in leaving it m place one hour 

catio'^ ^ milhcune hours at 1 cm distance This apph 

in twenty four hours if necessary 

adh apparatus this requires the application of double coated 

^ 1^1 the wooden block one side of which is attached to the 

|j] coated adliesivc to attach the radium to the wooden 

p]j adhesive is put across the entire apparatus to hold it m 

thenar ° has complained unduly of this apparatus but when 

3ttcn 1 difficult to obtain cooperation and an experienced 

‘^nt must remain at the bedside during treatment to be certain 




r ip -JJfnjg/) ptnneunl /}! m;nj of grtrtnt cur ature of stomacii Jlfos 

tumofj cf Rf«wr cun an re arc iraJignanr Smt> ih i onJeA defect mote func 
tenstic of benign tumor 






1 iL 3’-Ucirj.cf pru f stoiail h vnpni> ^ 

UoMiJer iiu i j I>| m King lolesiomacJ 

of the stomach ig It is the ^encrat ( f”""’” 

polvps not mfrcqiicntl) become nnligiunt (l it. ^ 0^,00 of 

poU ps arise niost contnmnU m the niucosi of tiic ant i 



Tig ’JB -Specimen of resected stomach showing multiple adenomatous polyps 
involving distal half of stomach laihologic examination revealed malignancy in 
one area 



tion upon pathologic examination 
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sronjoch ind 7na> prolapse throi^h the p>Jorus and produce obstnic 
tivc s\ tnptoms Prolapse of gistnc inucosa through the pvloricnra 
ma\ stmiihtc n prolapsed adenomatous polv p upon roentgenologic ex 
nmmation but gastric anal>sis shows normal acid values and blooi 
vtuches itsmllv show no anemia (fig 

Occasionally aberrant pvicrcauc tissue occurs as a tumor mass alow 
tlic greater curvature of the stomach most commonly near thep; 
loms c Jiave noted this on three occasions The preopersrnedn 
nnsis IS usunllv gastric tumor prolnbU carcinoma 



Benign gastric tumors have a tendenc) to hemorr a e 
istic clinical findings arc achlorh>drn and j,strra 

findings together with a histoo of ^ tumor P«l) 

should iml c the phvsician consider the possibilit) o 
al)l> most of these tumors arc discovered mtesnn: 

logic evammation of the stomach during a con p e b 
investigation or arc discovered during hparotomj 
abdominil disease , .nriudes 1 

This particular group of benign gastric mble ') 

maious poly p I neurofibroma 6 le!onJ> omas an P 
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TABLE 1 — TUJIORS OF THE STOiI\ar 464 CASES 
Bemgn Tumor 

Fibro adenoma 
Neurofibroma 
Leiomyoma 
Lipoma 
Total 


Malignant Ttmior 

Carcinoma 

Sarcoma 

Total 

r 


440 


4S5 


MALIGNANT TUMORS 

t mentioned most gastric tumors prove to be malig 

n at operation and are commonl> carcinomatous However the 
} Tiirco?;/! occasionallj occur and in this senes 15 of 

1 ^^“Snant tumors were sarcomas (3 2 per cent) Of these 2 
I fTiM belonged to the lymphoma group 

® } There was 1 sarcoma to 29 3 carcinomas 


TABLE 2 —MALIGNANT TUMORS 

Lymphoma 
Lymphoblastoma 
LjTBphosarcoma 
HodgLms disease 
Total 

Lvionuosarcoma 


OP THE STOMACH 2c2 RESECTED C VSES 
Sarcotni 


1 

4 

_8 

11 

2 


1 initis plastica 
J.lucinous adenocarem 
Urcinoma simplex 
J-Pidermoid carcinom: 

ccr With carcinoma 
^aenocarcinoma 
Adeno acanthoma 
Unclassified 
Total 


Carcinoma 


IV 

121 

I 

9? 

I 

237 


bastric indicates a considerable variation in the frequenc> of 

* Amesti reports an incidence of 1 4 per cent or 

currence^ gastric tumors D Auno> and Zoellcr* report an oc 
sarcoma from 1 to 8 per cent Ewing'* ^ states that 

stomach h about I per cent of malignant tumors of the 

'’fthcM This figure closel> parallels the experience 

of 1 c,,.^ Elinic where sarcoma was encountered in the proportion 
' 'woma to in caremomns 
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Stomach and ma\ prolapse through the p\lonis and produce obstne 
five s\ mptoms ” Prolapse of gastric mucosa through the pjloric ring 
ina\ simulate a prolapsed adcnomitous pol> p upon roentgenologic e\ 
aminatjon bur gastric ana)>$is shows normal acid xslats andblocd 
Studies ustialls show no nnemn (Fig 235) 

OccasionalK ahcrriiMt pincreatic t«n/c occurs as a tumor miss aloti 
the greater cursnturc of the stomach most commonly near the pi 
lonis \\ e lias c noted this on three occasions The preoperanie dia 
mists ts tiMtilh gasrnc tumor probabls carcinoma 



Bemen gastric tumois base a tendenej to hemorr 
istic clinical findings are achlorlndrn and ^ . ditre? 

findings together sMth a histor> of ...mor M 

should mil c the ph) sJcnn consider the possi6mf> o 
al)l\ most of these tumors arc disemered incidenta ^ 
logic evaiTunation of the stomach durin? a comp ete g 
msescigation or are discovered durinc bpirotomj 
abdominal disease , ^ ,„rliides i a*’’® 

This particular group of benign gistric neopwsn jj 

matous pol> p 1 neurofibroma 6 Icioiu) omas and P 


TUMORS or THE STOMACH 


611 


TABLE 1 —TUMORS OF THE STOMACH 464 OVSES 


Fibre adenoma 
Neurofibroma 
I eiomyoma 
I ipoma 
Total 


Carcinoma 

Sarcoma 

Total 


Bentsn Twnor 


Maligmnt Twnor 


440 

_15 

45S 


MALIGNANT TUMORS 

As previously mentioned most gastric tumors prove to be malig 
nant at operation and arc commonlv carcinomatous However the 
i *>pes of sarconm occasionally occur and in this series 15 of 

c 455 malignant tumors were sarcomas (3 2 per cent) Of these 2 
’ and 13 belonged to the lymphoma group 

V 2 le 2) There was 1 sarcoma to 29 3 carcinomas 

TUJLT ■’—MALIGNANT TUMORS OF THE STOMACH 2^2 RESECTED CASES 
S<jrro7«t 


Lymphoma 
Lymphoblastoma 
L^phosarcoma 
Hodghms disease 
Total 

1 ei m\ nsarcoma 


Limtis plastica 

lucmous adenocarcinoma H 

^remoma simi le\ 121 

tpidcrmoid carcinoma 1 

Jeer \\ith carcinoma 

Adenocarcinoma 9? 

Adeno acanthoma 1 

'Unclassified 

Total ^ 

S>astri^ indicates a considerable variation in the frequency of 

1 sarc Amesti reports an incidence of 1 4 per cent or 

curren^^^ gastric tumors D Aunoy and Zocllcr* report an oc 
sarconf^ varying from 1 to 8 per cent Ewing® ® states that 
sinmach N about I per cent of malignant tumors of the 

of j|jg » j sarcomas This figure closely parallels the cvpencnce 
of I c * ° Clinic where sarcoma was encountered m the proportion 

sarcoma to ill carcinomas 


"J"' S\MUn F H L ARONOPF 

Definite pithologic classi^canon ma> be uncertain An ocasr } 
rciuftc! or spmdJc cc» urcoma ni3> he found but the most frfo -nr 
t\pc IS l>n)p))om3 such as hmphosirconja or Hodgkins disease^!) 
K inphomas arc probibh a local manifestation of J>mphos 3 r omi nr 
llodgUns disease vhich Im txs ongm m the fjmpfioid tissue of tJit 
stotmeh but tim dciclop m am part of the Jimphaiic s\stejii Uj 
mitn! grow th is first noted in the stomach and often ma> k etw i 
cithcrln pTftmforcomplctcrcsccrionoffhcsfOfnacb Tfiepro nKsfo 
prolonpatioft of life nm l>c pood cspcciallv if followed bj Mref"! 
supers (sed roentgen ns theraps 



Two of tht'.t MrtoiiiK wtrt «til (kfined ’ q, , 

Mrtoims A Icioimosarcoini represents malignant deg? 
benign Icionuoiin re tmblmj. in its onein frr m j miifl- 

snreonn of the iitcru md iv cisil> Ai,e 5 toni''d’ 

!ogica!l\ Ihcv arc often higc project into the Jwn 

tend to vilccritc esrU and arc sen vascular (I i , c.mn is nn'®‘ 

which most frequent)) brings the patient to the F , 
uastne hcmorrlugc occasionalH even producing i j-mimal f'"" 
tim Castnc svmpioms other than Weedme mav he mm 
m the presence of a htpc innvor j offetsa"'’' 

A tcioinv osarconia »s readilv rescctalde and op 
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cellent prognosis because of the relative low grade mahgnanc) of the 
tumor and the tendency to late metastasis One of our patients is 
alive and well over six jeirs following total gastrectomy and another 
patient is alive and well over four \ears following local excision of a 
large leiomy esarcoma 

Gastric symptoms resulting from sarcoma of the stomach are not 
characteristic These patients commonly complain of epigastric distress 
loss of appetite and loss of weight In other words the symptoms are 
similar to those arising from carcinoma of the stomach Gastric analv sis 
mav rev eal free hv drochlonc acid or achlorhv dna Roentgenologic ex 
animation likewise is not distinctive although it may be suggestive 
Most cases are interpreted from the clinical and roentgenologic findings 
to be carcinoma The diagnosis of sarcoma may be suspected upon 
laparotomv but in most instances must be established from examma 
tion of the pathologic section 

Carcinorui is the most common form of tumor arising m the stoni 
ach and in this group of cases comprised 94 8 per cent of the 464 
tumors found at operation Furthermore carcinoma of the stomach is 
the most frequent type of malignant tumor arising in the male 
whereas in the female uterine malignancv occurs more frequently 
Vital statistics show that in approximately 22 per cent of men who 
die of carcinoma the lesion arises m the stomach whereas only ap 
proximately 12 per cent of women who die of malignancy die of 
carcinoma of the stomach (Table 3) In 1940 there were 26 526 
deaths from carcinoma of the stomach 


TABLE 3 —DEATHS FROM ilALIGNANCY IK THE UNITED STATES 1940 



Male 

Female 

^.ll malignant tumors 

7j 406 

R>8’8 

Carcinoma of stomach and duodenum 

16 327 

10 199 

Per cent of total deaths due to carcinoma 

of 


stomach and duodenum 

216 

12 3 


The Bureau of Vital Statistics docs not separate malignancy of the stomacl 
3nd duodenum However since true pnmar> carcinoma of the duodenum is rare 
’ f e figures are es entnllv th se of nialipnancv of the stomach 

In View of the frequency of gastric carcinoma it is i distinct pos 
''' in any patient middle aged or older who has persistent gas 
distress Therefore any person who has persistent gastro intes 
final distress unrelieved b\ a trial period of diet and conservative 
fhenpeutic measures should have a thorough gastro intestinal inves 
figation which should include gastric anaUsis and roentgenologic 
^nd gastroscopic examinations Furthermore if the evidence obtained 
' this studv does not conclusively eliminate cancer further roent 
genologic examinations after a short interval should be performed 
i' a definite decision cannot be reached laparotomy is justi 

nible and indicated Some difficulty mav he encountered in distin 
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guishing between a benign ulcer and an carl> malignant lesion of die 
stomach If the nature of the lesion cannot be definitely established 
if carcinoma is suspected and if a so called benign ulcer does not 
heal or remain healed under treatment operation should be performed 
(Hg 237) 

Syphilis of the stomach rarely is seen and roentgenologic erimi 
nation may rc\cal a definite defect m the stomach which annot be 
distinguished from carcinoma Even m the presence of positive sero) 
ogy laparotomy should be performed early Because of the infre 
qucncy of this ty pc of gastric disease a filling defect in the stomich 
upon roentgenologic examination should be considered as indicative of 



[ y. I Roentgen gram of ca l> car inoma tf tom eh Snva p„ 

1 I s cr c rvat ire ith area r f ri|. 1 1> al t it 1 re 1 > > ^ 

1 rati Iiagnns I n gn ulcer 


circinoma Dclav in instituting surgical management 
therapy is tried readily mav convert an carK carcinoma J 
operable lesion (Eit, 2?8) rt 

Of the 455 patients with malignant tumors Si per ^jj^had 
scctcd and 48 per cent were inoperable (Table 4 ) p 
palliative operations to relieve symptoms and in 39 per c 
ploration and biopsy were done (Eig 239) In (.(,on po< 

approximately half of the patients was some ° rate of 
sible Earlier diagnosis could conceivably alter this of 

ability and could improve the hi ehhood of greater p 
life after resection— not to mention the possibility of cu 
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238 -Syphilis of stomach ma> be confused with carcinoma Roentgeno 
gram shows dilated stomach and constncaon and rigidity in prepyloric area 
isgnosis confirmed by serology and operation Exploration onl> 
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Sulitotal resection was performed m 180 cases (Table 4 ) m b 2n 
opcrativ c mornJjt> of 6 7 per cent In eases the tumor « as so a>i 
\anced that total gastrcctoinv was necessary (fts 240) and the op- 
entne morcditv was sZ per cent nowc\cr with a better selection 


TMlLE 4 — MAtlGVANCY OP THE STOiltOT 455 CASES 


Opt rati 1 

No of 
Pat ents 

No ofP t 
operati e Deaths 

Opefime 

Mortslifv 

S jI t fal r«c ti n 

180 

12 

6 

Total resection 

S7 

18 

5 1) 

Pillimvc operaunn 

40 

6 

150 

C plQrator> operation and b opsy 

t 6 

6 

45 


of eases with iniproxcd operame technic and with more etpenerct 
in this c\tcnsi\c <»pcration the mortahtt of total gastrectomj cank 
lowered as is prosed h\ our reduction of the operatic tnirtilit) 
diinn" the last two >c3rs to 18 percent^ 



The t) pcs of malignant tunw fs foimd m the group of rest 
cases IS given m Table "> 


SWMMASy 5 

A brief report is made concerning the tv^s \esr 

found in 464 patients operated on at the Lahey y‘mc v „})er«s 
period Benign tumors constttufcJ 2 per cent of tins g 
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3 2 per cent of the series ^vcre sarcomas of some t>pe As would be 
expected the majorit) of these tumors xvcrc carcinomas the percent 
age being 94 8 per cent 

Resection was possible m 52 per cent of the malignant tumors sub 
mitted to operation The operame mortalit) following subtotal re 
section for malignanc) of the stomach was 6 7 per cent The opera 
tne mortality following total gastrectom> has been reduced to 18 
per cent in the last two jears whereas prior to that time it was 32 
per cent 
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SURGICAL MANAGEMENT OF CHRONJC PBPTIC ULCER 


SvMUEt, F XhRStKLL 


Tnt treatment of pepue ulcer m general propcrij belongs jn d-e 
province of t)je jnremist who may be especially mtercsted in gastro- 
cnterolog) However there are a number of patients whose nietts 
fail to respond to conscr\ati\c medical measures or dcvvrlop senous 
complications and these patjcms require surgery for relief of their 
distress 

This report is based upon experiences in the treatment of i 3?i) 
paticnc w ith peptic ulcer seen m the Lahc) Omic up to Jjiwiai) 1 
19-H In this group SJ6 ( 6*1 per cent) were gastric u/cers and 7,8-H 
(93 6 per cent) were duodenal ulcers In this senes of 8 3B0 casts, 
19 3 per cent of the gastne ulcer cases required surgical mtervtntWT, 
whereas only 6 1 per cent of the duodenal ulcer eases required mr 
gerv for the relief of s>niptoim 

During the last seven xcars we have openred upon pioens 
with peptic ulcer This figure docs not include cmergenc) opmoom 
for acute perforaaon of peptic ulcer In this group a subrotilr«ef 
lion was performed m ^18 cases and a gastro entcrostom) «« pf 
formed m 75 eases In 2 eases a prc\iousl> esublishcd gastro-eanrfos 
tomv was taken down and thus normal gastroduodenal function w 
restored In the 318 cases of subtotal resection S6 were ftf recurrMt 
jejunal ulcer which developed after gasrri>enteroscoiT!> and 
for gastrojcjunal ulcer which occurred after previous subtotal re 
section 


JNOJCA7JON5 FOR 5UR5)CAl INTERYENTtON 
Based upon the experiences of the internist and surceon, 
indications for surgical intervention are recognized and 
the majorit> of physicians familiar with this field of medicine a 
eral ulcers which are intractable to medical managemen^ h \oduce 
a tendency to repeated sc/jous hemorrhages or ulcen _ 

obstruction due to repeated episodes of inflammation ^ „ 
Obv iousi> acute perforation of a peptic ulcer demands ^ 
surgical intervention The cooperation of the internist an 
of greatest importance in the selection of these cases o 
This js especiail> true in gastnc lesions in vi hich it may 
to distinguish betw ecn a benign and a malignant ulcer 
Alore recently there has been an increased tendenc> to _ 
consideration of the possible relationship of benign 
gastric malignancy which wiH result m a higher over 

tnc ulcers being operated upon in the future in or 
618 
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looking carcinoma All lesions of the stomach should be regarded as 
malignant until pro\ed otherwise and should be operated upon unless 
eiidence of healing is established by roentgenologic gastroscopic and 
clinical examination Only m this manner maj malignanc> be diag 
nosed early enough to permit operation at the most favorable time 
The necessit> for an adequate subtotal resection of the stomach for 
most of these intractable or complicated ulcer cases is vv ell recognized 
In the majont) of cases simple uncomplicated ulcer of the duo 
aenum and stomach will respond satisfactorilv to conservative med 
ical management Moreover a period of medical treatment assists ma 
tenally m indicating which ulcer cases will need surgerv for relief 
I lore important however to the surgeon this period of rest m bed 
plus an ulcer diet and alkaline cherap> is of utmost value m reducing 
mnammatory exudate about the ulcer and mav definitelv convert a 
^temiall} difficult technical procedure into a relatively simple one 

0 peptic ulcer with symptoms of acute inflammation should be op 
er«ed upon until these signs to a large measure have subsided 

1 hese inflammatory changes ordinarily involve and extend into the 
pancreas as most chronic callous ulcers which require surgerv are 
ocatcd on the posterior duodenal wall the base of the ulcer extend 
mg deep into the pancreatic pircnchvma Lxtensive dissection for 
removal of the ulcer in the presence of such acute inflammatory m 

A**^*i!^ result in a serious pancreatitis and death 
A chronic penetraung callous ulcer of the first part of the duo 
'^suallj can be removed without great technical difficulty or 
ris If one is aware that the base of the ulcer consists of scarred 
pancreatic tissue and that the duodenal wall at this point is completely 
dissection is made easier by detaching the orifice of the 
^uo cnal penetration from its ulcer base There is no necessitv for 
cision of the ulcer base in the pancreas so that pancreatic injurv 
^ minimum or entirely avoided 

c removal of an ulcer arising in the second part of the duodenum 
maj be difficult because of encroachment on or involvement of the 
common duct with the inflammatory exudate In each instance the 
cationship of the duodenal ulcer and the common duct should be 
c enuined before any gastric resection is undertaken The common 
uct must be visualized and the duodenum must be mobilized bv in 
Sion of the peritoneum at its lateral border Then a decision can be 
3 e as to whether sufficient umnvolved duodenum remains above 
^ e ampulla of Vater to permit safe closure bv inversion of the duo 
. stump without damage to the common duct Occasionally it is 
am^ li common duct and to pass a catheter through the 

mo^ A duodenum thus disclosing the position of the com 

» ? opening m the duodenum Then the ulcer can be excised 
without mjurv to the duct 



CHOICE OF OPERATION 

The possibility of recurrent ulcer has been reduced to a reasonable 
niinimuin b> an adequate resection of the stomach and recurrent 
ulcer tliough It nia> occur infrequently appears after a suffiamth 
bi<’h subtotal racettan (Pig 241) 

Recurrent ulcer following gastro enterostomy is a much too fre 
qiicnt occurrence to permit the routine cmplojmetit of this opeMoon 
is a method of sui^jca! treatment for peptic ulcer ?se\enheless ice 
3 snluablc operation and is parocularl) satisfactory in older pioaits 
witii low acid salucs and with symptoms rcsultme chief!) from 



i g 2-4I -Sobwtil resection of the ttomach for ulcer a Rwntgtn^ 
stomach bef re operat on b Roempen gram after resection Note tn 
il fee founhs of ti e si mach I as been removed Tb s consneutes an aO qa 
total resection 

cicatricial obstruction of the duodenum or pylorus 
have to substitute gastro enterostomy for the 
resection m a small group of patients whose genera! cf 

or condition docs not permit the more radical procedure e 
gra\ e risk hay c been compelled occasional!) ‘ ^ pait 

enterostomy in those patients \yith ulcers anstug m me se ^ 
of the duodenum yyherem the ulcer maj encroach pwjyiit 

voUe the opening of the common duct into the die 

inflammatory reaction with marked scar fixation of t jnd 

pancreas and common duct occasionally prc\ems safe 
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removal of the ulcer even though highly desirable and thus indicates 
the emplo>ment of a less hazardous operative method Gastro enter 
ostom> is especiallj indicated if a high degree of stenosis or obstruc 
tion accompanies these pathologic changes 
It IS of interest to note that m the Lahe> Clinic we performed a 
gastro enterostomj in 75 patients with peptic ulcer during the same 
period that we performed a subtotal resection in 318 patients for pep 
tic ulcer In summary we employ posterior gastro enterostom> in 
those patients with ulcers which appear to be irremovable because of 
t eir location definite inflammatory adherence or dense scar tissue 



Subtotal resection mth exclusion of the ulcer (Finsterer) This 
moved ^ when obstruction is present and antral mucosa must be re 


surrounding structures and also m older patients 
leal ^ A ^ Srade of cicatricial obstruction or whose general ph>s 
ondition is too poor to permit an adequate gastric resection 

wcf/jorf of subtotal resection i^ith exclusion of the ulcei 
plov allowing the ulcer to remain in situ may be em 

scribed m a limited number of patients with the de 

Qf Pathologic conditions but should not be used in the presence 
Ptdeed degree of obstruction of the duodenum or pylorus— 

tion Is definitely contraindicated in these cases If no obstruc 
s'on m ulcer is considered irremovable this e\clu 

ethod mav be emploved to an advantage if the antral mucosa 
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o/ the /a\ erred srump ts removed Removal of the aatral mucosa s 
impcratjvc because at seems to anflucnce riie pfoduetjon of acitj secic 
tion m the gascnc stump Experience shows that the mcidsnce of « 
current ulcer is ape to be h«gh with the Finstercr operation if tiie 
macos3 IS not removed One such patient recently developed a re 
current ulcer after each of two resections the second and last itstc 
tion consisting of removal of almost the entire stomach 3nd)ettin: 
ulcer recurred (Tig 243) Oimplcic relief of distress and demon 
strablc healing of the most recent recurrent ulcer followed simpfi 
excision of the previously unremoved pyloric area The gastro/e/uni 


8 25 <15 to H 45 


a b 



I S -a U cnti.ci)ogram f p «r ) junal uJc r occurring »fi r 
tion w th exciu on of t! c duodenal ulcer The st msch I as b eit re n 
nd tf c aiirniin stiff ts present Note fl c »er>* small ptstr c srainp ^ 
\ nee of healing after rcmosil of antrum The pwn v as r ic u 
I > operat n even thougl il e ga irojejuml ulcer w as not ecu 


ulcer Itself was not disturbed and healed prompt!) 

the pylorus In this group of eases we have cmp!o)«d t c ex 


method of Finstcrer m 20 patients ^ 

We arc convinced that as the cvper/cnce of the sur e 
m gastric surgery only a relatively few duodenal ulcers 
volvc the ampulla of Vatcr prove to be unresectable In 
after exasioir of the duodcnsl ulOT the M^tnon don ^ 
the doodcti,™ et the tety edge of *e duM 
of the divided duodenum had to be made with “ pres 

into the common ducr and held m place with sillt su 
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mmiving of the duct orifice The end of the duodenum was but 
rested against the Mrred fibrous surface of the head of the pancreas 
subtotal resection svas absolutely necessary and un 
he X l'j? increased operatne hazard since 

all L, u previous conservative operative procedures 

elentflrl^,nV'f^'^‘^ followed by recurrent ulcer Recovery was un 
nicer there has been no recurrence of the 


RECURRENT PEPTIC ULCER 

compnses the group of ^jejunal or gastro 
T which arise following anv gastrojejunal anastomosis 



^ilthoiiph ir n? frequent after gastro enterostomy (Fig 244) 
Marti occasional!;^ after an adequate subtotal resec 

of suggested to account for the develop 

'‘ccurrcnce Th ^ m them complctel> evplams their 

^unlc^r^Ar, c was reviewed adequately in a previous com 

standpoint recurrent uker appears to be associ 
to n'^lJ Sastne secretion and an> operation which is 
'elopmenj Ptoduce an achlorh>drn is least apt to result in the de 
5tction thir ^ l^^tial ulcer Consequently if a radical gastric re 
ts sufficient to produce an achlorhy dria is performed 
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recurrent ulcer ^\jIJ be infrequent and its occurrence wj« be reduced 
to an absolute mmimum probably less than 2 per cent (Fjg 241) 

Smcc none of the acid secreting gastric mucosa js removed by gas 
tro cntcrostom^ jejunal ulcer is more apt to occur after tbs epen 
non and v-anous reports in the literature place the incidence as high 
as 32 per cent One can nlrnost be certain that jejunal ulcer invan 
ably uiH follow such a conservative operation when employed m » 
\oung person whose gastric secretion is high in acid 
The surgical management of patients w ith recurrent ulcer presena 
a distinctly more difbcult technical problem than the initial lesioa 
Consequently am surgical operation designed to relieve these patienn 
with recurrent ulcer involves a vastU more complicated techmd 
procedure and as a result an increased operative rislv 
Jejune} Uicer — As prcviousU m ntioncd m this group of 318 con 
sccutivc subtotal resections 62 were for jejunal ulcer Fifty sit of tht 
jejunal ulcers developed after gastro enterostomy and 6 after pmiom 
subtotal resection Three deaths followed resection for jtjanal nicer 
a mortality rate of 4 8 per cent whereas the mortality ntc for die 
whole group of resected eases which includes resection for jcjumI 
ulcer and gastrojcjunocohc fistula is 3 4 per cent The monaliQ pw 
centage for resection for duodenal and gastric ulcer atone is 28 
An individual who develops a jejuna! ulcer after a gastric open 
tion apparently Ins a definite tendency to ulcer development thesoj 
called f/Jrrr dtat! csis and any operation short of a radical subtotii 
gastrectomy is almost certain to result in recurrent ulcer This li 
particularly true in patients developing jejunal ulcer after gastro-tn 
tcrosfomy Of the 62 patients w ith recurrent ulcer at least 10 
had had numerous previous consenatne operations before the fiw 
high subtotal resection was done /« tvew of this grate tettjncj W 
t/lcer rccurraice a!l pmiails j.tih jcjtinal ulcer occurring after s pu 
mom comenatnc operation sboutd hne a radical sitl total 
proiridfd the p tttent s condition - tmnts any surgical intetferw 
uhatexer Additional tcmponzintr conservative operations ° 
value and only complicate the technical management of a radica 
section to which the patient eventually has to submit 
his symptoms The operative risk of an ctrenstte 
stomach obviously is increased when comphctacii by 
sions adherent abdominal viscera and jejunal ulceration . -^3 
The mobilization of an adherent jejunal ulcer which 
after a posterior gastroenterostomy k often j 

ma\ result m unavoidable injury to the blood supply 0* «ich I 

or of the transverse colon In a no loop posterior ^ ijit ] 

induration and exudative reaction involving the jejuna! m of 

separation from the ligament of Trcitz without injury 
rhat segment of bowel may prove most difficult 
In event of injury to and enforced ligation ot tn 
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liter) resection of the trans\erse colon must be performed as gan 
^ne of the transverse colon will follow ligation of this blood supplv 
This accident occurred in 1 of our cases and the necessitv for resec 
tion of the transverse colon was apparent within a few minutes after 
li^tion of the middle colic arterv After a somew hat prolonged con 
valescence this patient made a satisfactory recoven In still another 
patient the gastrojejunal anastomosis was found to have been made 
on the nght side of the middle colic arterj a situation w hich does not 
lend Itself to read) mobilization 

After the gastrojejunal anastomosis has been dissected free from the 
mesocolon the problem of jejunal restoration must be handled This 
mav be accomplished b\ a V shaped incision in the jejunum detach 
mg the jejunum from its gastric anastomosis and closing the defect 
in t e jejunum transversel) The ulceration and induration of the 
jejunum mav be so extensive however that resecnon of the jejunal 
egmwt containing the ulcer ma) be necessar) thus requiring an end 
Q end anastomosis to restore jejunal contmuit) 

a no loop anastomosis has been used to establish the gastro 
iJn jejunal anastomosis w ith the short proximal 

difficult Division of the ligament of Treitz often 
permit mobilization of sufficient proximal jejunum to allow a safe 
dur”^ ®i^i>stomosis Onl) after such an extensive preliminarv proce 
proceed with the usual subtotal resection of the 

stomach 

^Gailroje|unocolic Fistula — Gastrojejunocolic fistula is perhaps the 
complication of recurrent peptic ulcer It is not an 
surer complication of jejunal ulcer (about 11 per cent) and its 
mortT presents a senous problem because of the high 

dissociated with an) operation devised for its treatment 
Drn\ .®j*^®l®Jiiiiccolic fistulas mav be operated upon fairlv safel) 
cxcis* is little reaction about the fistula The tract mav be 

me v^ the rent m the colon transverselv and then proceed 

immediate subtotal resection of the stomach Large fis 
tensiv^ present a more difficult problem because of the ex 

becau^ c’dudative reaction involving the colon and mesocolon and 
be ass^^ iiicbihzation and resection of the involved bowel are apt to 
of peritoneal contamination Furthermore the extent 

closur lu colonic wall and mesocolon does not permit safe 
IS anr^^ the fistulous opening in the colon the operative mortalitv 
conr death will be due to peritonitis resulting from 

durintr the extensive dissection 

oped these difficulties an operative method has been devel 

24 j\ Clinic for the management of these large fistulas (Fig 

" ith I ^ approach has now been emplov ed m 11 patients 

pento^ gastrojejunocolic fistula with 1 death resulting from 
nitis This death occurred in the second patient upon whom 
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6'»6 

this operative method was emplojed and we believe that with mote 
cxpcnencc and improv ement in the procedure the risk can be kept 
at a minimum 

This operation divides the procedure into two stages In the first 
stage the terminal ileum is divided near the cecum and the distal 
end of the ileum is inverted closed with silk sunires and dropped 
back into the peritoneal cavity The provimal end of the ileum is also 
closed and a side to side anastomosis is made between thu loop of 



eases the descending colon 


ileum and the transverse or dtOTcnding col “ ^ m tbt 

so that the ileocolostom> is distal to dischargti «» 

colon Thus the contents of the small intan I, 

the colon distal to the fistula and cannot re enter t 
the colonic fistula i ^ .c* second stage of the 

After an interval of si\ to eight “ pertonneJ m 11" ®“ 

anon mav he performed The second stage P pio 

2 patients during the inmal hospital admiss. t,n«t 

n and a half nccl s after the first stage A wns 
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operations is desirable as this will permit the patient to gam in av eight 
and to improve considcrablj m health since there is an opportunity 
for him to retain more food for digestion and absorption which was 
not possible before Indeed all of these patients improved remarl ablv 
in weight and general health in the interval between the first and 
second stage of the operation 

The second stage of the operation consists of resection of the short 
segment of the inverted distal ileum the cecum ascending and trans 
verse colon including the fistulous area in the colon up to and just 
proximal to the ileocolic anastomosis which was established at the first 
operation A segment of jejunum containing the fistula is resected re 
Ktablishing the jejunal continuity b> an end to end anastomosis A 
subtotal resection of the stomach completes the operation 
This operation is not of as great magnitude as it would appear at 
nrst consideration because the removal of the colon greatly simpli 
es the resection of the jejunum and stomach The ultimate results 
a'e been excellent the operative mortalitv in this small series of II 
^ death m 11 patients resected) which is a 

notable reduction from previous reports in the literature and from 
our past experience 

Partnl gastrectoiny does not insure complete immunity against the 
of gastrojejunal ulcer but recurrence is infrequent 
(probably less than 2 per cent) and certainly much less than after 
gastro enterostomy 

h ''0 produce a relative postoperative achlor 

f^ h V enough of the stomach (two thirds to three 

ourths) the risk of recurrent ulcer after gastrectomy is slight Cer 
ainj our experience with gastrojejunal ulcer after subtotal resection 
^sociated with our earlier cases in which in several instances the 
gastric resection was not as radical as today Our method of subtotal 
esection provides for a high resection of the stomach Postoperative 
c cnuinations of gastric acids have demonstrated m most instances a 
omplete absence of free acid or very low acid values 
yiorectonjy or antnrmectomy is of no value in the control of 
P P 1 C ulcer The operative risk associated with these insufficient 
Perations is as high as that of a propcrlv executed subtotal resection 
^Jireover the chance of recurrence IS considerable (Fig 246) Failure 
to ^ considerable portion of the acid secretory mucosa failure 

I ®n achlorhydria and especiallv failure to remove the py 

c antrum will almost certainly result in a gastrojejunal ulcer 

of digestive distress blood m the gastric contents or 
P^'O m the epigastrium is almost certain evidence of a gastro 
and*'^ This mav be confirmed by roentgenologic examination 

corner occasions at the Lahev Qmic we have confirmed such a 
^cation bv gastroscopic examination Gastroscopic examination 
^'cr may be hazardous in the presence of an ulcer in a resected 
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Stomach and mvist be cmp)o>ed -uith caution CastroienmJ .t 
tho/ ^ amcnabk to medical thmpy ita 

niarlcf''l"'’'"® Braro cntcrostomv probably brandy tkt 

marled rcdtrction m acidity athicli pemnts more ready coattol o 
rcmamini; aciditt lit ulcer diet and alkaline substances ^ 
iJouetet in exaggerated tendency to recurrent ulcer does seem lo 
occur m some piticnrs in spite of m adequate pattiil resection and a 



r g 2^6 —Roentgenogram of an mad quaie resect on of the stomach M st <A 
th St imach still ten a w and a large ga tr jeiuoaJ present at the gas^ 

]C)Unat anastomosi Rcoperation with removal of the ulcerated jejunum ana* 
large ponion of the stomach pro luc d an acl lothydn and a complete relief of 
> mptoms 

spjtc of good postoperatn c supm ision Tlicsc patients present 
the most difHcuft problems that the sutgeon ma> encouncef Trof 
ulcers ma> recur with nmizing rapiditj and 1 patient developed « 
large jejunal ulcer sk weeks after rcscaion of the stomach As p 
ousl> mentioned 6 of the 6’ patients with gastrojejunai uj er " 
quired n further more radical resection for gabtrojC|iinal ulcer dei« ‘’P* 
ing after partial re ectinn 


SUMMARY 

Tlie surgical management ot chronic peptic ulcer inclctd g 
jejunal ulcer and gastrojcjunocohc fistula is discussed This ^ 
based upon a study of over 8 000 ulcer uatiems The fouorn’^ 
arc emphasized Conservative operative procedures are of grw 
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in certain denselj adherent duodenal ulcers or m ulcers invoking 
the common bile duct However radical subtotal resection of the 
stomach offers the greatest chance of permanent relief and is less likcl> 
to result in recurrent ulcer 

Furthermore radical subtotal gastrectomj is absolutek necessarv 
for relief of gastrojejunal ulcer Temporizing operative procedures in 
the face of recurrent ulcers are valueless and onlv serve to increase 
further the operativ e nsk 

A series of 318 subtotal resections for ulcer and its various compli 
cations IS reported This includes gastroje)imal ulcers and gastrocolic 
fistulas The operative mortaIit> for the whole group was 3 4 per 
cent In a group of 6'> patients with jejunal ulcer the mortalit) per 
centage vv as 4 8 w hereas m a group of '>4> patients resected for gastric 
or duodenal ulcer the mortahtv percentge was 2 8 Eleven patients 
'vere operated upon for gastrojejunocolic fistula with I death 
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preoperative prevention and postoperative 

MANAGEMENT OF PEPTIC ULCER 
Martin L Tr\ce\ 

Many patients uith peptic ulcer arc uninformed concerning ^vbii 
to expect from this disabling lesion and the ncccssitv for prolonjtd 
siipcn Mion of their condition M'lth this in mind the phj sician should 
instruct patients in the manner of combating and if possible prevent 
me recurrences Such recurrences ire a burden on the patient s eco 
noinic cfficicncx as pointed out b> Crohn * u ho reported that JU 
per cent had in ixcragc annual incapacitj of 30 da\s 277 per cent 
from H to ’8 da\s 17 7 per cent from 7 to 14 da\s and ’3 percent 
from 1 to 7 diys 

A rex lew of the histories of mam patients with ulcer mdicates that 
faulty caring habits ire more culpable than so called subclinicai 
\itamm dcficicncx School children who arc allowed brief luncheon 
periods often cat npidlv so that the) cm spend most of their ume at 
pla\ Business men often work late into the afternoon pausing onh to 
cat hiirricdU because of demanding hunger contractions Factor) 
workers often saj tint thc> Ime no luncheon period that is thev 
w ork on a 7 A M to 3 p m shift or that tlierc ire no food facilities 
nearbx hen cafeterias arc available the food is not such as to allow 
1 patient follow ing a <bcf for peptic ulcer to choose an avera e meaL 
ulcer piticnts sliould hive their main meal at nnon in order to iniiu 
mizc stimulation of night secretion Tlic correction of rapid earn 
md the hurried inidcquatc breakfast which seems so popular (oran e 

jiiicc toast pcrlnps ccrcil and cofTce) should find more advocates in 

the public press md radio if we wish to prevent much indi estion 
Dvspepsia of one form or another is so common among 
workers that perhaps constructive critical survc) of this prooeniK 
more important than in adjustmenrof wage scales 
The chronicitv and recurrence of peptic ulcer is often due to 
patient s unfamiliant) xv ith the nature of his disease When the fu 
IS discharged and is no longer und r the direct supervision o a p > 

ician he often hpscs into former habits Sooner or later wit ® 

of sjmptoms he attempts self medication on a similar pro 
former!) prescribed and if unsuccessful he mav tn ‘ ..j. 

ferent on the advice of well meaning friends or a radio po 

Next to constipation hcadiche and supposed vitamin e ulcer 
other S) ndrome prompts more self medication than does 
Such self medication protracted until a calloused . 
ulcer compels the patient to return to the P^J^ician can I 
b) instruction m i permanent supervised readjustmen p 
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atelj after the diacnosis is made The large number of patients A\ith 
pepnc ulcer presents a fertile field for instruction since the life his 
tor\ of ulcer can be said to end onl> Mich the life of the patient 
Most patients who understand their disease are cooperative in trjing 
to av Old a return of this disabling condition 

Since ulcer is so closely simulated bj other illnesses of the gastro 
intestinal tract a careful diagnosis on the basis of the historv is worth 
less unless It IS confirmed b> everv diagnostic aid available The patient 
Without ulcer should not be burdened with the rigid restrictions im 
posed bv such a diagnosis unless the findings are positiv e ^ If the his 
lor) IS not clear cut the biharj tract colon and gemto urinary tract 
should be studied 

The Arm) of the United States does not accept a diagnosis of pul 
monar) tuberculosis in the absence of the tubercle bacillus but with 
positive roentgenologic findings a diagnosis of pulmonary tubercu 
losis suspect is filed until the presence of the bacillus is established 
A patient with a tvpical history and negative findings should be con 
sidered a duodenal ulcer suspect until the ph)Sician is satisfied that a 
lesion IS present or a proper protectiv e regimen has thw arted the lesion 
•n Its incipicncv with little chance of its establishment The latter state 
of course demands a supervised check up for man) >ears In border 
line cases repeated roentgenologic examinations gastric anaUses and 
exanunauons of the stools on a meat and fish free diet for occult blood 
should be undertaken preferablj under optimum conditions in the 
hospital The gastroscope should be used m patients with a quesDon 
able gastric lesion or delayed healing of a gastnc ulcer 

Cooperation is best insured bv explaining to the patient the nature 
of hrs affliction and the plan of treatment This should be done during 
the consultation set aside for diagnostic results The following points 
should be stressed 

1 Chronicitv with a natural tendenc) to recur 

Protection of the healed lesion is as important as the original 
healing Comfort and cure are not synon)mou5 therefore 
supervised treatment is required long after comfort is estab 
lished 

3 Xecessitv for gastnc analvses and roentgenograms ever) two or 

three months during the first venr of treatment twice yearly 
the second and third ) ears and x carl) after that if progress 
IS satisfactory 

4 Most ulcen can be healed but severe intractable recurrences or 

complications may need surgical interv ention Since manv 
patients hope for surgical cure it is advisable to explain that 
surgery though nccessarv m manv cases is palliative rather 
than curative It affords better chances for control with 
less chance of recurrence but it must be followed by medical 
measures similar to those used preoperaov ely Therefore sur 
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gcf) IS rcsenctl for patients ^vlth complications and recur 
rcnccs for w hiclt one or more periods of medical management 
ha\c been ineffective Thej should be told earl> during med 
ical treatment that surgery may be followed by a new and 
more severe ulcer unless a sensible postoperative program is 
adopted Therefore they should so live that constant control 
of ulcer s> inptoms is possible and thus probably avoid surgical 
treatment 

All paticnK should be advised that hospitalization affords the best 
opportunity for healing Complete rest is afforded best b> bed rest 
m a cliangc from the usual environment Such hospital rest, which 
minimizes contractions of nbdominal musculiturc is necessary when 
the diet IS (leficjcnr in calorics and varicrv and when complete nni 
tralization of gastric aciditv is desirable Night medications may be 
idministcrcd satisfactorily only with constant supervision andtheneu 
tralization cm lie checked liy frequent gastric analyses The stools can 
be checked for infcrniitrent loss of occult blood under optimum con 
ditions and the diet can be ‘uljustcd to stature and weight ^\^u!c the 
patient is m the hospital he can also be impressed with the benefits of 
relaxation and reeducation m the avoidincc of stress and strain and 
thereafter he is more hkelv to try to av oid stress m his work and home 
environment 

In rcfractorv cases a personahtv studv should be attempted in an 
effort to lend the patient into n more complacent outlook and awa! 
jzation that the avoidance of those situations that produced the ulcM 
ongimlh demands chances m his way of living A revised plan of work 
and plav and occasionally a change of occupation must be prescribed 

The diet and activitv gradually arc advanced m rhe hospital 
pursued fora vanablc length of time after discharge chancing onlv ss 
gastric analvscs and roentgenologic examinations determine healing 
and acid control The program may seem arduous to carry on at work, 
but a little ingenuity and sufficient will to remain well njakcitiM J 
attainable Clicck ups should be continued until the symptoms are 
quiescent and the patient s understanding of his illness make it en m 
that the intervals between the check ups can be lengthened 

Gastric ulcers should be followed more frequently for 
heal promptly and stay healed Recurrence of a healed gastric o 
calls for prompt surgical treatment p ^ 

Reeducation and relaxation arc the keynotes of treatment 
should be taught to continue a rigid program of complete neu 
tion after hospital discharge until certain situations 
rcnces arc past These sitviations m the absence of sy r 

be outlined so that a protective program can be /ollowe 
situations must be faced in the future 

1 Unusual tension in domestic or working emironmen 

2 Emotional upsets that may have a prolonged effect 
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3 Excessive or frequent fatigue i i. f j 

4 Excessive work mental or physical Heavy manual work shouia 

be avoided 

5 Infections especially upper respiratory 

6 Dietary indiscretions 

7 Use of tobacco or alcohol 

In case of the pro\ocation of svmptoms the physician and not the 
patient should decide upon the proper program Such a program 
allows for surgical treatment of intractable ulcers under optimum 
conditions before an emergency creates added risks 

After a subtotal gastrectomy a fractional gastric anal>sis with hista 
mine should be performed a day or two before the patient is dis 
charged to guide future diet and antacid therapy The patient should 
continue a sane program of living with mill or a light luncheon mid 
way between meals Those with free acidity should ha\e an antacid 
after meals and at bedtime A fractional gastric analysis in six months 
one year and two years will help to prevent recurrence and guide the 
patients future course 

After gascro enterostomy in older patients who are a poor risl and 
have a low acidity or in patients in whom the reaction around the 
ulcer or in proximity to the biliary tract forbids the more favored 
operation (subtotal gastrectomy) a strict medical program should be 
followed to prevent the formation of a jejunal ulcer In patients with 
high acidity in whom a gascro enterostomy must be done careful 
neutralization should be instituted earlv m the postoperative period 
for ICjunal ulcer may form witbm forty eight hours 

Finally as in other chronic illnesses such as diabetes tuberculosis 
and heart disease reeducation is the patients best defense against re 
currence Even though this plan may seem idealistic the chance to 
remain well is sufficiently ^rcat to warrant the best efforts of tlie phvs 
•Clan and the patient m the maintenance of a vigorous state of health 
for every ulcer patient 


SUMMARY 

Patients with peptic ulcer must be reeducated under medical super 
Vision to a minimum of tension and a practical indifference to upset 
^•ug circumstances They must assume some permanent dietary 
restrictions and have regular recesses from occupational and domestic 
routines They are advised to return to a rigid rest schedule and a 
protective dietary and to report to the physician in the event of dis 
rrcss new symptoms or infection The average ulcer patient will co 
operate to the extent desired bv the physician Careful and prolonged 
•Medical supervision affords an excellent opportunity to determine the 
intractable ulcers that will require surgery A manner of supenision 
outlined briefly and a postopcrauve program is suggested 
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DUODENAL DIVERTICULUM SIMULATING 
GALLBLADDER COLIC 
Reporf of a Case 

Hugh F Harf and Richard B Cattell 

Gulbladder colic follo-tting choice) stectomv was noted so fre 
quent v in the past that it his become a common procedure for the 
urgeon to explore the common bile duct at operation m order that 
ones ocated m this region max be remoxed In so doing manv sub 
quent operations ha\e been axoided and our knoxx ledge concern 
eimche™ changes of the xcsscis and extrabiliar) ducts has been 

herein reported is that of a patient xxho presented all the 
ranr^ gallbladder colic namcl) pain m the right upper quad 

d/ri* ” ^he right shoulder with associated attacks of jaun 

"ho at operation xxas found to haxc a duodenal diverticulum 
acrrum»”f phstones The fact that the diverticulum containing stones 
toms *1^ sxTnptoms has been proved bx the relief of S)mp 

eastrn P^^fitit had had three previous operations and numerous 
intestinal roentgenologic examinations for this same condition 
diverticulum escaped the notice of the roent 
testin surgeon each time as it did us on routine gastro m 


cennl duodenal diverticula frequently is noted on roent 

and studies The) are usuallv as)mptomatic 

cane Th majontv of instances of little clinical signifi 

emnt^ usual diverticulum pre ents a broad based neck fills and 
ulum ” f ^ tender to palpation Less often a divertic 

mav ^ ''hich presents a narrow neck and it is this tv pe vv hich 
jfj routine studies and mav be of clinical significance 

jL Particular instance the diverticulum did not fill at the time of 
reveal*^H^°^^°^*^ exammation A careful stud) of the sl\ hour film 
the ^ ^'crticulum measuring > b) 4 cm in the onlv portion of 
uf how el which contained a residual of barium The neck 

tion. h was not well visualized on the slx hour examina 

noted up^ration the narrowed neck of the proximal portion was 

^he literature for the last five )ears failed to reveal anv 
^Jons ^ similar nature This indicates the rant) of such condi 

st\idi«^*^ prompts us to present this case m order to stimulate other 
An investigate other coses before operation is undertaken 

O'ste^^ recent panent presented similar difficulties following cholc 
omv while the T tube w-as still m place In view of our recent 


examination 



li CATTELL 


cvpcncncc u Jth the reported ease in injection of the T tube 
fornictiiisint, diodrastasacontrastmcdjum A difated common duct \\js 
demonstrated and tt dwcttKuWm with a nartotted ned filled Midi 
the <Ij c \t as show n Ij ing across the common duct pfocfacm-r v\ ob 
struetjon at tlic point of cmn of the duct into the duodem-ra The 
dwcniculum appuTcntls took otigm at the junction o! the duct mb 
the dimdemmi and ba pressure produced obstruction but thiS ii 
\crticiiliim failed to show an\ widcncc of gallstones on roentetno- 
craphit ttair nation 

The present approach to handling patients with colic or obswic 
ti\c jaundice following enolccsstectoms is to examine the gidbliddcr 
area rocntgcnologicillj noting ant calculi in the region of the co"i 
mon diJt t \t the tune of operation the common duct is ctpbied 
and a T tube is left m place tcmporanl> for drainage of the bile fo 
1 necessary period of rccmcr> which nia> varj from tsvehe dnato 
one s car We determine patencx of the ampulla of \ atcc by clampuig 
fhc r tube and observing the color of the stool If closmff the T tube 
causes pirn or if the stool dots not become brown the tube u m 
jctttd with a radioparjwe svvlisiance such as Upiodol or diodnut be 
fore If IS fcinoicd It is important to stud) the duodenal loop each 
time 1 1 tube injection for stiidv of the common duct is perforw* 
in order to rule out lesions in ansi around the ampulla which mn 
cause obstruction to the common iluct The amount of banun a c 
cssarv for stud) mg the duodenum at the time of the choledochomffl 
IS rchtiv civ small and \x% injection rccjwvtes onlv a fw minutes m 
addition to the injection of the contrast substance 


REPORT OF CASE 

\ V m n a|,c ) AS >iai vas icfmcd \ vbt lAhc> Q ic on Febrouy | 

|9^2 ssuh a t 1 g ( j ti rv ( ftcurrem «pl cr ab lommal ps n »nd p* n t 

r!ic Dglit brea i nJ rJj.1 1 cap il accoropan d b> n usca vt>nj;Bne *n 

imv a tut appatends not r Utet! to ftol consompten j 

ih la t i\ chc scars she had had three major op rato s on the gau a 
I iharj lu t \ ell as a fwl >0 pn c U ic c n pi caied h> mes M 
\ lie ref rnn^ i h\ i im I a I siu I c I I r c I a 0 ly ' >d out p 'i' ^ 

) I \ nv a \ arc of tl c po ibiUtv of In g r aJ holic add cn n , r i 

tl I 1 ) vl vl hlij 1 iVh|T ewau oU H Urj^ 
in 19 9 tf V pat ill g i to I a c c ere atta Vs of p m m e llblad'i ' 

rant f tl c al dtnicn The aitacl \ ere recurrent and at opiratKW » 
jackel Mtl st u va revtn cl In t9M fi c years after th ® r 
he agai i I t ret rr it j ji v I itfly ui det <1 c right f re st ” , 

Hade wiih nai ci H nii p After a arcful study n the ^ 

vhich n tests ir rtentgen gram sere lagu espwraciw 

mail tump of gain la Her and cystic U ct v as temoi ed Etp kpWih o " 

non luct V as nepat \ an j a T tile v as in tried and a e jjjjpKsft® 

i ecK The patients con aicsccn e \as satisfactory and in t e i ^ 

f9J4an! J9J7 she as \ If Hosa vet Ute n 19J she began o 
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and m 1938 a supravaginal hysterectomy and oophorectomy were done for a sub 
mucous fibroid The postoperative convalescence was again uncomplicated for 
about SIX months vv hen she began to develop cramplike abdominal pain associated 
with nausea vomiting and severe abdominal distention Upon exploration in 
February 1939 the obstructing adhesions about tlie lower ileum were released 
The patient gained about 30 pounds in weight and was well until November 
1940 when she developed recurrence of the biliary colic with pain similar to that 
previously described that is beneath the right breast and right scapula and ac 
compamed by nausea and vomiting She was readmitted to the hospital for obser 
ution in August 1941 and although there were no definite findings it was noted 
t "as not relieved bv biliary drainage with the duodenal tube 

The physical examination at the Qinic was essentially negative except for 
nrong abdominal scars Pelvic examination showed a movable cervical stump 
both vaults and rectum being negative 

nnaly sis was essentially negative The hemoglobin was 96 per cent red blood 
cc s numbered 4 760 000 and white blood cells 10 100 Differential count revealed 
po ymorphonuclears 6 '> per cent lymphocytes 34 per cent and eosinophils per 
astric analysis showed 90 cc of stomach contents no occult blood and 
ucus 1 + There was free hydrochlonc acid 27 and total hydrochloric acid 40 
bili^ A negative The nonprotem nitrogen was 3? mg sugar 91 mg 
j cholesterol 186 mg The gastro intcsunal senes showed 

( e duodenal cap gastric motility and duodenum were normal 

Cical absence of findings the consensus among the sur 

h enterologic and roentgenologic staffs was that the patient 
m ^4 ^ common duct stricture or recurrent stones With this 

mind exploration was carried out on Tebniarv '’8 under ponto 
«|ne spinal anesthesia 

Spit * "as opened through an upper right rectus muscle 

at * *^^*^*®*^ and as would be expected after manv previous oper 

tMh^ right upper quadrant of the abdomen was well sealed off 
numerous adhesions The adhesions between the omentum and 
abdominal wall were carcfull> freed and beginning lat 
ue ^ f right the gastrohepatic omentum and transverse colon 

j from the liver by blunt and sharp dissection until Mon 

s pouch and the foramen of Winslow could be brought into view 
c common duct and the portal vein were then exposed and the 
^^^mmon duct was dissected free A small rudiment of the cystic duct 
on^ a point immediately below this the common duct xvas 

_ no stricture or stone was found Tlic ampulla was entirely 

5^t and admitted a No 6 Bal es dilator w ith case 
of tl a T tube into the common duct careful palpation 

second portion of the duodenum revealed what ^^as thought to 
lymph gland on the posterior surface immediately in 
be ^ 4 ° ampulla of Vater On careful dissection this proved to 
ncrticulum of the posterior duodenal wall which measured 
bv 1 5 cm The diverticulum itself contained several cal 
and by probing the common duct and palpating at the same time 
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It was dcmanstrared dcfiniteU not to l>c . 

or duct Tlic dncniculum was resected 


r S 247 —The si« hour fiJm $l o s il e banum ret* ned in a duodenal 
J ch 3S not nwl ted on preri us /ilms 


The pathologist vended ibe diagnosis with a report on the miera- 
scoptc section showing tissue compaobJc with a duodenil uiref 
ticulum 

The patient remained in the hospital for sixteen da) s and her 
operative course was rcmarlabh unctentful Tlic hi ^ 

996 r and the temperature returned to normal on the fou^” 

She was given intravenous glucose twice dad) for three ^ 
was able to take adequate fluids by mouth thereafter The inta 
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output ^\e^e normal throughout Appro\imatel\ 8 to 10 oz of bile 
drained from the T tube e\ery twentj four hours On the eighth 
postoperam e da) the T tube was clamped off periodicalh finall) 
being removed on the fifteenth postoperam e dav The wound healed 
b> first mtention The stools w ere brown after clamping the T tube 
and the di{,estion was good She recened onK one ampule of h\ki 
none and 100 mg of Mtamin C three times a da) The diet was of the 
bland t)'pe containing inan\ cooked fruits At the time of discharge 
from the hospital on Alarch 17 she had had no recurrence of pain 
or colic and the bowel function was satisfactorv 
The roentgenograms taken dunng the gastro intestinal senes w ere 
renewed after operation and showed a duernculum which had been 
oierlooked m interpretation of the plates (Fig 247) 

COMMENT 

1 Stud) of the common duct and duodenal loop is important m cases 
I of unexplained obstructs e jaundice following choIec\stcctom\ In 
^ost i^tances the cause of the obstnicuon is located in the common 
! uct, but a duodenal diverticulum containing gallstones mav produce 
s>'niptoms of obstruction, as shown by the case presented In this case 
^ has been at least cw o v ears since surgical remo\ al of the dn er 
hculum 
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Prior to 1935 there hid been infrequent attempts to remote mal 
igmm lesions of the ampuDi of Vatcr bj local etemon and rjic 
instances of more radical remotaU In 1935 Whipple Parsons ad 
Alullins® reported a radical nso stage operation again callm atten 
tton to the possibiiit) of rcino\mi» such a lesion successful!) Intk 
follottmg eight jcirs approximate!) 100 radical pancreatoduodenal 
resections were performed 

Most of the malignant lesions of the ampulla of \ater are low 
grade adcnocarcinorins uhich mcrasrasirc late In our 12 patienB 
glandular metastasis was present in onl) 1 While the earliest symp- 
toms may be indefinite obstruction to the common bile doer mih 
resulting jaundice occurs rcWtnel) carl) so that m man) cases me 
lesion can be suspecred and a presumptn c diagnosis made Other m 
lignant lesions ma\ he discoxcrcd at cxplontion during operations on 
rlie galJblaelder and bile dnew 

Since 1935 mans technical inipro\cmcms m pancreatoduodenal re 

section hare been inide AVJnpple' has suggested lmpro^ements in 
the technic of both the one stage and two stage operations « 
Hunt * Trimble ^ flriinschwij.* and others In 19-1? I called attention 
to certain impro\cmcnts m both the one stage and wo su * 
durcs Tlicsc included an anttcolic jejunal anistornosts oMhtdau 
Wirsung to the jcjumim as well as means of avoiding adhesions >'■ 
low me a fmt stage procedure M ith increasing experience in t esc 
sections further tcclmicil improvements will taVe place 

I have performed 15 radical pancreatoduodenal resection'^ m 
list eighteen months P having been undertaUn for ^ 

ampulla A two stage resection was performed m 
stage m 4 eases A standard technic for both procedures i 

\ eloped in order to simplifv them to av oid complications an 
iiatc these methods Since the incidence of postoperative pa ^ 
fistula has been reduced complications arc less frequent 
deaths have occurred we believe that these technics no« 


reasonable trial 

The one stage operation should he hmifcd to ^”^^^),^Vreason for* 
jaundice or w ith only moderate obstruction The ‘^hi 
one stage procedure rather than a tuo stage has b«en -ngratioa 
IS easier to perform This objection to the ^ A joes not 
been overcome by employing a first sMgc , nroccdutc 

involve the field that is to be dissected m the secon p 


6Vi 
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improvement of liver function and the relief of biharv obstruction 
between the first and second procedure are important factors m the 
recovery of these patients 

The use of continuous or fractional spinal anesthesia is of the 
greatest aid in these difficult resections since the procedure is carried 
out under the best possible surgical conditions and since patients un 
dergo a minimal degree of shock 


REPORT OF CASE 

The following case illustrates some of the problems in the manage 
ment of carcinoma of the ampulla This patient who was the first of 
the scries to be operated on has been under postoperative observa 
tion for a y ear and a half 


Htitory—fi \\oman aged 47 years first came under observation on August 
IJ 1942 

Fatly in October 1941 she had a severe inflammatory condition of the mouth 
tongue and throat Nine days later her ankles became swollen and she noticed 
both feet For several months she had had a great desire for sleep 
and had been unable to work because of weakness and drowsiness The appetite 
was poor and she had lost 10 pounds in weight The oral infection was treated 
ocallj and subsided in ten weeks Since the general condition failed to improve 
I e was admitted to a hospital for observation on January 11 194’ Extensive 
a Orator) and roentgenologic examinations were normal except for a persisting 
secondary anemia that failed to respond to iron and liver therapy The diagnosis 
»s severe secondar) anemia atypical pernicious anemia an inflammatory process 
invoving the bihar) tract and possible neoplasm involving the biliary tract or 
pancreas 

sh njtion —At the time of examination at the Lahcy Qinic in August 194’ 
TK of fatigue weal ness numbness of the feet and afternoon fever 

e skin was pale and had a sallow appearance but there was no jaundice The 
—L® ^ pounds Examination of the mouth revealed pallor of the mucosa 

6 neck heart and lungs were negative Both kidne>s were palpable The liver 
sp een were not enlarged Pelvic and rectal examinations were negative The 
CQro ogic findings were those of combined system disease plus a peripheral 


^®"^08lobm w as 7 9 gm (56 per cent) red blood cells numbered 3 3’0 000 
shn ^ hematocrit was 31 S per cent The smears 

^ ''V moderate variation in the size and shape of the red cells moderate 
^romia and a rare stipple cell The platelets were increased The ccphalm floe 
^^ation was negative The nonprotein nitrogen was 34 mg the serum bilirubin 
andTf ^cs 4 1 per cent prothrombin time 105 per cent of normal 

sugar 1 6 mg The urine was negative for biie Roentgenot,nims of the 
"ere ncgaine as was an intravenous pyelogram 

>c pfeoperatne diagnosis was carcinoma of the pancreas or retroperitoneal 
»^rcoma 


^ —On August 27 194'’ exploration was performed under 

anesthesia with pontocainc weighted with glucose The liver 
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duct common duct wd ?«troduoLd urtm "nd ,tl?/ 7? 
pmcrcis appcircd somctihat hiscr than normal ^ ^ ' 

...;r^tt;srs:i2z^tSKx 



i ig 48 —I he complete I one stage pj tcreatoiluoiienal resection Ali sitis- 
tomosc arc antecol c a Hn 1 (o-end pa trojcjunosto nj ^ End to s de puier in>- 
icjonostomy c Cnd lo si Ic trhokdocl o)C}uno fom> rf Jejunoje/uncst m) 

the supenor mcsentcnc \csscls The gastrocolic oioentuni was sec 
tionctl pushing the middle colic vessels doumward and droppffl 
hepatic flexure and right half of the rransserse colon This freed “P 
the distal third of the greater curvature of the stomach The pastry 
hepatic omentum wis entered and the right gastric artei> 
and divided The pentonemn covering the anterior surface ot ^ 
pancreas was divided across the neck of the pancreas and alon tw 
superior aspect of the head uncovering the gastroduodenal 
which was doubly hgitcd and divided The common hile 
freed up and sectioned J cm abov e its entrance into the head o 
pancreas The portal vein could then be exposed and the 
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head of the pancreas were freed from it The neck of the pancreas 
was duided and the distal cut surface of the pancreas closed ^\lth 
mattress sutures with separate ligation of the duct of Wirsung The 
uncinate process of the pancreas was freed from under the superior 
mesenteric \essels and the duodenum was sectioned at the junction 
of the third and fourth portions under the «:uperior mesenteric \es 
sels The entire segment of the pjlonc end of the stomach and head 
of the pancreas and first three portions of the duodenum w ere then 





^ High pouer \icw of carcinoma Bands of cells arc invading tht tr ni 
There is a tcndenc> ro alveolar arranpcnn,nt 

There was some question as to the adequaev of the 
men portion of the duodenum so the liga 

was divided below the transverse mesocolon and the 
the duodenum was drawn through its blood supplv 
Itjunal I the e\cess portion resected leaving a frcelv movable 

gastrojejunostomv was earned out (Fig 
f A loop of jejunum 12 inches long was drawn up m an ante 



644 


SlOfARD B CATTELL 



I s JO -rjtcTOJl lew of the spec mm m «ed Tie pj low enj of *< 
itomacn heau «f panern anti duodenum it er dene. 



Caodtnam f ni ^ ti o 
Duii ef Wirsvnq^ 

1 

Common QUo D et. 


Ouedemm second''^ 


Pj/hrus 


'>pe nq C mmwt D ct 
gr D ti fw '«ti j 


^^odenum /ourth portion 


Tjg 2iJ -Tl c pcncti sp c Jten sho mg the n uc il sur/ace 
separately as sho n Tl e open ngs w tl e common duct and duct of >>us« S 
pushed apart b> the care noma 

colic position and anastomosed to the closed end of the 

bodj (Fig 24S />) Two inches distal to the pancreatojejonai an 
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mosis an open anastomosis a\'is performed between the common duct 
and the jejunum o\er a tube (Fig ’48 tr) FinalK a )e)unojejunostom\ 
(Ficf 248 d) was performed 6 inches proximal to the pancreato and 
choledocho)ejunostom\ A small cigaret dram was brought out from 
the supenor aspect of the pancreas to the upper angle of the incision 
One transfusion was guen the da\ before operation and two trans 
fusions were guen during and following the procedure 
The microscopic diagnosis was adenocarcinoma of the ampulla of 
vater (Fig ’49) The pancrcis and Ivmph nodes were negatne The 
gross specimen is shown in Figures 2>0 and 251 
Subsequent Conrre— The patients postopentwe course was excel 
lent When the cigaret drain was removed eight davs after operation 
a moderate amount of turbid fluid xvhich showed ^88 units of dias 
^se escaped A small pancreauc fistula remained open for thirtv davs 
he was discharged from the hospital thirtv seven davs after opera 
tion m good condition 

On November ’ 194’ she had gamed 8 5 pounds The appetite was 
enormous She was continuing on a high carbohvdrate high protein 
1 ^ 1 *^" without digestive disturbances The wound was 

solidiv healed There was a dailv bowel movement The stool was 
u^*) but formed and dark brown m color 
On April / 1943 she weighed Il> 5 pounds The stools were now 
nomal Abdominal examination was negative She was eating a nor 
n°vr evidence of ..ncmia and was teaching school 

On November 8 1943 she weighed 114 pounds She had continued 
'orkmg The bowel movements were regular and the stools were 
appetite was good Abdominal examination xvas negative 
On Februarv 5 1944 she reported that she was eating and sleeping 
normaliv working daiU and xvas well m cvcrj wav 

DISCUSSION 

TTc diagnosis m this case presented difficulties not infrequentlv 
^countered in the earlv course of carcinoma of the ampulla of Vater 
L ^ ^'^Ptoms and findings suggested pernicious anemia with com 
ined svstem disease and onlv the scrum bilirubin of I 9 ing sug 
^sted obstruction of the hiliarv tract Fortunatelv at operation the 
mor projected sufficiemlv into the duodenum so that it could be 
P3 pated and recognized Examination of a biopsv specimen of the 
b^nds m the gastrohcpatic omentum w is negative as is usuallv true 
m these cases 

operation was satisfactorv since the problem was 
Q rather than biliarv obstrucuon and decreased liver function 
e basis of niv personal experience with I"* resections I wish to 
^ JOn against the use of the one stage operation in the presence of 
^t)ng standing jaundice Satisfactorv relief of the obstruction 
^ hiharv tract even though the obstruction to the pancreatic 
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duct ixn\ not be rclic\cd \\j 1J impro\c the patients condition jnd 
dccrcise the operatne risk Tlicrc is an mclination to accept the o« 
stape operation because »t offere Ic^ technical difficult) 

If the surgeon finds a carcinoma m the panercatodaodend an !t 
« Inch shosts no evidence of mcwstascs and scenvs to bt opmbk inj 
he does not wish to perform a radical resefwon or if the patiftitj 
condition docs not justif) it be can overcome the disadianta « of 
n tw o stage operatum In wiilunnc a Jong loop of jejunum anastomosed 
to the gallbladder in an antccohc position without enrerocntcfostomv 
I recommend a loop 18 to ^0 inches Ion" and a wide anastouiosB so 
as to avoid subsequent contraction If the operation is onlv paHiatire 
for the relief of jaundice then a shorter loop of jejunum {probablj 
8 to 12 inches) just long enough ro reach the gallbladder eisSi 
should he used The amsromnsis should be of the same t)pe bot 
sliould be acconipmictl bv a |cj«no|C|unosconij 6 to 8 inches proumal 

If no bile IS spilled and the oincntttm is then drawn downtoco«t 
the gcnciaJ area a nnnimaJ number of adViKions bt fornii-a^t 
second stigc \o dissection around the gallblJddcr common duct cf 
duodenum should be done unless ir seems essential to estabbsh tlif 
diagnosis Transduodcnal cvplontion of the ampulla cvpioffliwn 
the common vluct or freeing up the hca<l of the pancreas should not 
be done during the first stage unless there is nt> other means of esnh 
bshing a disenosts 

Tlic second stage cm lie earned out easily if these precautions ire 
taken Our experience at the ! ahev Oinic indicates the contran in 
carrvtni, out resection follow mg drainage of the gallbladder orain 
ii,c of the common duct or freeing up of the duodenum 

The \\ isdom of doing such n radical resection for a carcinoirJ t 
is local and of low gride mibcnaiicv nneht be questioned In in 
opinion there arc a number of well substantiated reasons wht t e 
radical opcncum vh mid be pcrfnnncd if the surgeons evpffien 


The radical block dissection tin bt done with a reasonable 
It) with an excellent expectation of cure and is in kcepm w 
philosoph) of treatment of carcinonn \o dissection is necessai) 

the pnmaiy site of the mabgmni-v and the radical proce 

like!) to be accompanied bv complications than a ii^Ji ^7 , 

cisiott One of the principal idvantat.es of the radical pa ^ 
dcnal resection is that it docs not Iciv c dctachf » in- 

which niav undergo aurodigestion followed b) 
fcction or peritonitis It olTcrs tJvc be t possible means 
iijg the contintncv of the gi^ro intestinal trivt , ^ti,j 

and restoring the bile to the intestine At the 2”*^ 

food content can be diverted iwav from the site etc 


ivvav from the pincrcato ind biliarv anastomoses 
TIic result in tins patient is ruher striking In eichcetn 


months tf>«' 
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has been no evidence of recurrence She has carried on her normal 
activities for fifteen months has a normal blood picture and a normal 
dic^estion 


SUMMARY 

The problems relativ e to the diagnosis and operativ e treatment of 
carcinoma of the ampulla are discussed based on experience vv itli 
radical pancreatoduodenectomj m 15 patienK 
A case report describes a one stage operation 
The advantages and indications of the one stage and tvvo stage 
operations are discussed A tvvo stage operation is recommended in 
the presence of deep jaundice A long loop antecolic cholccjstojejun 
ostomv IS advised as the onl> procedure during the first stage 
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JHTESTmAL OBSTRUCTION CAUSED By AN 
IMPACTED GALLSTONE 
Repart of IHitee Cates 

SsMUEL I AtARSH\LL AND BfRTOV D MtTCHEU, 

Intestinai obsrrucrion due to a gallstone is an infrequent but 
ous complication of bihar^ disease \\ hen such a compiicatif 
cholelithiasis does occur ic results disastrouslv m a large percei 
of eases because of the difltcultx of diagnosis Ear!) reco nition 
prompt institution of treatment arc the most important considew 
m successful management As jn other tjpes of intestinal obstme 
the time element is die most important single factor The hieh i 
talitj from intestinal obstrtiction caused bs a gallstone gcncr^lv 
ported to be 50 per cent or more is pnmaril) due to deU) in es 
lishmg the diagnosis 

mooSHCE 

In I93fi IJalcld renewed 8 108 cases of intestinal obsirueiion : 
found that I 7 per cent were caused h> a gallstone lodced in 
imcstim! tnct NinctN per cent of these eases occurred in vem 
Ihnchcv* reported an incidence of 6 per cent (I? cases mwomecis 
onU 1 in a ntan) McQuccncs * found that of cases of wtwn 
obstruction 149 f’ per cent) were due to gallstones 

\s would be expected most of these eases of intestinal obstiwn* 
occurred m cldcriv puicnts and most cominonh m women 
known that gnilstoncs arc twice is common m women as in men 
that the incidence of gallstones mcrciscs with age Dessau’ found a 
3utops> tint below the age of 40 the incidence of gallstones was 1 
per cent « hcreas al>oi e the age of 80 more than one third of 
rci calcd gallstones Kiglcr Borman and Noble found that 75 
of these obstntetjons were in persons over 60 jears of a « 
reported an ai crage age of 66 > eiis m his senes 

ETIOLOGY 

Intestinal obstruction due to a gallstone most commonly o ojj 
longstnnding chronic cholccjsricis with stones a condition t ^ ^ 

be presented if gallbladder disease were recognized ^ 
properly and surgical intcnention immediately institurc 
usuilly enters the intestinal Junien through a -.rf^ra 

resulting from scute cholecystitis followed by ^ Iritestfial 

non into the intestines most commonly into the duoacn 
obstruction may follow inmiediatdy after the 
into the intestine or may occur montlis or even years 
e4S 
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Cases of obstruction due to a gallstone in which no fistulous tract 
was demonstrated at operation ha\e been reported but unless the 
common bile duct and ampulla of Vater are greatl) dilated which 
could account for the gallstone in the bowel apparentU the fistulous 
opening into the intestine has been obliterated b\ scar tissue E\i 
dence of this m the form of dense adhesions of the gallbladder duo 
denum and adjacent Mscera is usually present 
The great majority of the fistulas are cholccvstoduodenal Wake 
field Vickers and Walters belie\e that a gallstone large enough to 
produce complete obstruction can reach the intestinal tract in onh 
one way that is by the establishment of a choice' stenteric fistula 
Such a fistula may imolye anv segment of the gastro intestinal tract 
and although the majority imoUc the duodenum they may occur 
hetyyeen the stomach and gallbladder and also between the colon and 
gallbladder A fistulous tract benyeen the stomach or upper segment 
of the small intestine and the gallbladder may cause feyy sy mptoms 
and may be compatible with reasonably good health howeyer a 
fistulous opening into the transy erse colon results m recurrent attacks 
of cholangitis from retrograde infection Surgical intcrycntion is im 
peratne to pre\cnt great damage to the liter 
In most cases the gallstone will pass through the intestinal tract 
without symptoms or with only mild attacks of intestinal obstruction 
as occurred in Case III 

A spontaneous internal biliary fistula m calculous gallbladder disease 
IS not an uncommon complication of biliara tract disease and is sonie 
times associated with intestinal obstruction Tracev and McKell re 
poned 2l cases collected at the Lahey Clinic m fiyc years (1937 to 
1942) not one of which was associated yyith intestinal obstruction 
In 12 patients the fistula was cholccvstoduodenal m 4 patients it was 
between the common duct and duodenum and the 5 remaining pa 
tients had various other fistulous communications 
^\akcfield Vickers and Walters’ in reporting 176 cases of chole 
evstentenc. fistula found that only 10 patients showed siijns of in 
testmal obstruction The size of the stone obviously is an important 
caiisatne factor and most observers agree that it is usually an inch 
or more in diameter However a coinparativ el\ small stone because 
of its shape or because of narrowing of the bowel from kinks or 
3‘Ihesions may become lodged m the intestine thereby causing in 
fiammatory changes w ith subsequent edema ulceration and comp etc 
obstruction Most cases of obstruction from gallstones have occurred 
3t the narrowest portion of the small bowel that is at the ileocecal 


The diagnosis of this condition is rarely made preoperativ eU but a 
patient presenting sy mptoms of acute intestinal obstruction and giyns 
3 history of long standing biliary tract disease should be suspected of 
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« ' ‘ 1 ’® » S'onc impacted m the imesniwl lm„ 

With the historj and chmcal cMdcncc sut^gcscin'^ obstrucLon of d'e 
mtcstmo rocnigcnolngic cvamination mav assist niatena!i\ in estab- 
hsfung the cause as suggested bv the 3 eases reported in tbs papti 
Riglcr Borman and Noble hy rocntcenologic e^amiiution demon 
strated contrast media m the bdiar> radicals m 14 of 15 cases, it 
contrast media being either gis or jni,cstcd barium How ever the Uttt 
ma)ont\ of these patients arc operated on with ihe du<rnosiso{ ne 
intestinal obstruction the cause of the obstruction bem determmed 
upon JaparotQtns 


SUKGiCAL MANA€eMENr 


Tltc method of surgical mana^cmcnc depends upon the pacfeaff 
condition Inasmuch as most of these patients arc cldctlv and most of 
them come to surgen late after the onset of obstnictnc SMuptotrs, 
the simplest possililc operatjs c procedure should be uriiizrd m w 
effort to reduce the Inward How ever a search should be made fo 
other stones jn the mccstinc and the gallbladder area sfiocfJd b p*' 
pated The presence of a faceted stone a the cause of obstwction s 
indication of multiple stones and a search should be made for o{^« 
sroncs etmulcd into the mrcstinal tract If the segment of bow el co 
taming the impacted stone is siablc the stone maj be renwro 
thrnugli a small hneitudmal incision the incision then bftn closta 
transicrscB to avoid narrovnng of the lumen 
If possible the incision should be nu le m the unmvoh«d inttstiw 
/use bei ond the point of olisrrucnon r/ie stortf lO 

of impingement and then removing it through the openin'^ niMt w 
the normal bowel Incision through the normal bowel " ^ ! 
hazard of attempted suture of edematous dilated and ttiinne “ 


bowel wall 

1/ the segment of the involved bo«el is uJccrawd an 
of questionable viabibn rtsecnon should immcdutch ^ 

If tlic patients condition is serious and if there is marbeo 
dilatation of the bowel above fhc obstruction a 
operation such as the iMikuhcz tv pc of resection 
This permits immediate drainage of the obstructed 
entcrostomv easy closure of ilie cntcrostomv op nin" an 
of normal intestinal contmuit) However resection 
a side to side anastomosis because of the great '.{jjjjpsei 

diameter of the vlilatcd bowel above the ^..nropomon 

segment below should be used whenever posnWe y 

does not permit a safe end to end anastomosis . 1 

Immediately after resection adequate decompression 
can be wtablislicd by the MiIIer-Mibott tube mus av 
tcmal cntcrostomv opening The Ahller-'lbbDtt ^ ^ 

value prcoperativeU m improving the patients cond 
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Cluing the techiucal surgical difficulties Furthermore, uith such 
tube decompression of the greatl\ distended small bowel, resection 
and immediate anastomosis usualK can be emplo\ed safeU and ex 
ploration of the gallbladder area can be undertaken 
^^akefieId Vickers and Valters have emphasized that the rorma 
2 stentenc fistula does not ,.Iwa\s permi the gall 

bladder to discharge all the stones and the\ reported that 6 ot 10 
patients still had stones in the gallbladder This was true in our ? 
cises If the patients condition warrants more extensive surcerv than 
^pfe rehef of the obstrucaon, the gallbladder should be d cached 
rom the mtestme with which ic communicates \ simple cholecvs 
with remoial of stones can then be performed with closure oJ 
e opening mto the mtestines Cholec\ stectomv howc\er ma\ add 
to the ^k of the operation and in the ma;onn of cases should be 
e erred \ simple cholec\ stostomx wnthout closure of the commum 
^tion m the bowel wili reside m the establishment of a duodenal 
tu a through the gallbladder which mai present a srrave problem 
conn'' coni*alescence 

ptpwts condinon does not permit invesnganon of the gall 
acr and fistulous tract and if stones are found m the callbladder 
econa laparotomi should be undertaken as soon as the paocnc has 
I ^ obstruction and tf possible before dischanrc from 
hospital Oises have been reponed in which intestinal obstruction 
to a second impacted stone recurred withm a few weeks after 
stone If acute inflammation as evidenced b\ 
^^ction and edema about the gallbladder area should 
. the patients condition warrants onh rehef of the ob- 

® dram should be placed through a stab wound to 

Sion^ f h provides for drainage m eicnt of prCCTcs 

lucis ° gangrenous process with further perforation and pento- 
, ^ o^^curred in Case I Considerable jud^ent must be exercised 
effo ^ of this graie complication of callstones and even 

rt should be directed toward lowering the high mortality rate 

REPORT OF CASES 

g 195 ^^ a^ed 64 jears, was admiwed to the hospital oa 'Soveiabcr 

With a fort} -eight hoar history of nansea and vomitin'’ associated tn Ji 
die left appcr qtudrant of the abdomen and obsopanon. She 
rromh abdomuial pa,n with consnpanoa a intervali of s« to nme 

ixacls * penod of five }ears. There was also a his’or} of gallbladder 
^ 11^ } ears before and mild diabetes for tu enrv \ ears. 

* pautnt Was obese and did not appear acuteh ill The abdomen tvas foil 
distention- It was soft to palpation, unth on! sL'^ht tender 
^^losed 10 the n'^ht of the usibil cos Roenf’enolomi, etaminanon 

* dilated loop of small bowek and ir^estion of a small amoun of 
^*owcL revealed the obstruction to be in the midpomon the small 
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Lapsrocomj d close \ t\ at tl c ol smicti n v h ch ws an the midilcuni 
du to an impactcJ large paJhr ne \ reaction of tl e mvo! ed segm t of i 
bo cl X ith «<ic to sid am i noK ^ as p rformtiJ The galMjdd r ar 
palpated gently an I e idcncc of an acute jnflamm t ry re ct on tv s noted pi 
tl ular care \ as rahen to a owl scpancuig any adhesions 

riic patient 5 con 1 1 on as qu te sat factory the d y folio ng p nnc 
J ut tliift) SIX I irs after operatiwt the twnperatore rose i 107 F H r con. 
I n Iccamc fapid!> orsc an! death oce rred forty-cglit h urs after openoe 
\utopsy liicJi s as limned to tl c al I imnal ca Jt> rcrc I d the ama mn 
l I c intact 3 nd the mtettutc n t greatly d t ted Tie fistuli as thokeyst 
duo Jenai but as almost ol I rcratrd Tl ere as also a recent p rf rati f d 
gain la idcf nto tl c gen ral pcnionca! ca ity pr loc og per t nitis, and n 
stones ere found free in tie pcntoncal castt> 


( 07inmiit ^Ihn ease tllustrarcs the danger of progression of d 
mflxmnntion in tlic piHbladdcr xtitli resultant perforation While th 
patient s conclitmn w xs not coasidcrcd sennns at npeiation K vix 
thoiicht xtjse nor to distttrh the giJiblacJdcr then and to provide ft 
later operation If a <lrtm hid been introduced into the region of tl 
gallbladder death imeht luxe been itoidcd Gallstones vere sb 
present in the gallbladder as is noted m the majoritx of such casts 


C SL 11 - \ n an aged rs years, as a Ini tied to the ho p cal on D c« 
I <r 8 19J0 f r treatment of an ortl opedic conj t on of the leg On D f 
1 e as a aUcnc H > se ere pa n in t) e lo er »bJ men Nausea and xmw' 
injf folio c I n cm pi kc pa n s pers tent and v oi fit Funher ganwB 
ing re eal I a 1 1 t r> of a «n tar attack a year before an { also a pliblaJJt 
arrack fifteen years I cforc 

On e amii ation the al lomen a $ ft and reJi 1 and re ws a tern 
n 3« n il c left uj per q a Irant and ten 1 m ss n the r ght lo r tin 
Icikocytc c mt as IP 00 Will tie te Icrncss m th rg!t lo re ”” 

inctca vng lapar tony as a I i ed a d perf imcd d touijl a lo vr ncM ww 
ncision A lo p of distal jej inu i x as a li rent to the anter or almomiru 
the attachment I cgmn ng to tl e npl x of tie n dl ne and co 
left Tl c pr X mal loop as l len led an I some 1 dusk) but i e 
struction v as due to a faceted gallstone S cm by 2 cm ‘"tP ” “ is jt 
to tl c segment of anguiaced and adl trent I sel {Fi? f ) stone 
moved tl rougl a long nidinaf incis ora made in the normal s gm « ^ 

bclo V the ol tnicti n The incision "as do ed trans ciscly to s'o ” 
of the lumen of the boxd Tie gallbladder hcl contaned 
herent to the duolcnum an I co ered by omentum Q olecj ffostomy 
formed removing f e large stones I to J cm in d ameter 

Tl e postoperati c ptogt s was good foe sc cral days hut t en ^ 

si o\v the ill effects of marked loss of I ile and duoden 1 c 
biliary and commun cat ng luo lenal fistub A Lc an tub vas i opraaw 

the nose and successfully pa ed into tie duodenum ® jcinagf 

Suction was mairaiainc 1 in tl e extern 1 fistulous tr3« j sub 

introduced into the intestinal met tl rough the Uvm " ^ sjtafjc 
progress of the patient xxas unexentful and the fistula a 
toty wound healing 




stQjjg This dra^\lng illustrates intestinal obstruction produced b> a feall 

caliber * pomt of narrowing in the |e|ununi The reducuon in the 

the anf^ *he small bowel was due to adherence of a segment of the bowel to 
the ^Daominal wall from adhesions b and c The gallstone is worked 
* lonem ttnpingemem into the normal intestine and is removed through 

Sin in incision which is then closed transversely Resection was unneces 
•n this case (Colcock B P Lahej Qin Bull 2 47-J2 [Oct 1 1940 ) 

ft 'voman aged 67 >cars v as admitted to the hospital on Januarj 

or n L nausea and vomiting for five days without bowel movement 

mnj '^cable passage of gas by rectnni dunng this time She had also noted 
ubdomm,! d, stem. on 

icndcd pulse rate were normal The abdomen v as slightl> dis 

Roent some tenderness upon deep palpation in the right lower quadrant 
*n showed dtlatauon of the small bowel due to gas 

900 bod> m the region of the gallbladder and a much larger calcified bod> 
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in llic nght hi cr qua Iraot (Fij 2 «) FoBomns a barium enema a nnill nm 
of I anum entered tl c ikum and encircled the area of calc fie ton pre craly 
noted on flat | late of the ab lomcn Peculiarly enough following the h am 
enema all symptoms \ ere rcl eicd and the patients distention decre ed ihtht 
pa age of flatus 

\ hagnosis of ol siructiort due to gallstone in the t munal il urn \ ts sug 
geste I fr m the roentgenogram and operation was ad ised Laparotomy thr gh 
a r ght rectus me sion re caleU moderate e Icma of tJ e t rroi 1 ileum and leoc 



di ! 


I g 51 — Koci igcnogra n f the ab I m c Note the I Jat t on ® , 

I 1 hit 1 1 ga A r ng fcicfcatini derght 1 j. i 

gion of the g HI la 1 ler is si n as II as a Jarg ^ ,, tfi 

q a Ira it Tlic entgen gram sigg tc! bstructi due t a P finncll 
erm nal il u i n I al a g II i i • d gallHaHer H 
ptrir 

al ar a \ g list nc Inch apparently lal been impacted at 

n 1 ha 1 ca sed the sy nptoms of ob tnicti w a fo mJ fhc r 

the I rium tnema had 1 lodged it from the ileocecal sahe an ^ ^ ^ cutn 

! long h d pa sed into i) t cecal lumen Ob lo dy it remo ^ j „ t 

as tinnccc s r> an 1 it passe 1 bier m tf c « ol S nee the p t e s ^ ^ 
g ) 1 an 1 since no bos cl surgery as necessary P Ubi dJ 

f rmc 1 A fi tulous connection avas found bet een tl e Hi . s 7 c a d sh P* 
and duodenum The gallll Her c ntaned one stone rfi 

to the one in the 1 os c! It n easiire 1 5 cm I > cm n 
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atone extreiiut> The fistulous opening into the duodenum uas closed ^sllh silk 
sonires and drainage of the area w as msnrnted The patient made an une\ entful 
recoTef> without purulent drainage and without de% doping a duodenal fistula 

Co7Jwrent —This patient developed a transient intestinal obstruction 
due to a gallstone which was accompanied b> severe abdominal pain 
Spontaneous relief of the obstruction followed the passage of the 
stone through the ileocecal \ ah e TTie proper diagnosis w as suggested 
b) roentgenogram and was confirmed b\ operation Cholecvstec 
tom\ was undertaken with closure of the duodenal opening The 
gallbladder once more was found not to have emptied its entire stone 
contents into the intestine 


SUMMARY 

Intestinal obstruction due to a gallstone impacted m the bowel is 
infrequent but does occur often enough to warrant its consideration 
<n the diagnosis of acute small bowel obstruction This is a serious 
complication of cholelithiasis and reports indicate that about ’ per 
cent of cases of intestinal obstruction are caused b\ a irallstone m the 
small bowel 

Three cases of inttscmal obstruction due to a gallstone al! occurring 
m elderlv women are reported Our experience that this complica 
tion usuallv occurs m eldcrlj women is in accord with reports in the 
literature 

The mortalitv can be reduced onlv bv earl) diagnosis and opera 
tion The tvpe of operation should be consistent with the patients 
general condition The fact that other gallstones mav be present either 
in the gallbladder or in other segments of the bowel should be recog 
nized Surgerv directed at the gallbladder disease should be undertaken 
Cither at once or at a subsequent opcntion depending upon the 
patients general condition 
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INDfCATIONS FOR COLECTOMY IN ULCERATIVE COLITIS 
Richard B Cattell 


\t the Lahc> Cljnic aU pacicncs uith idiopathic ulceratnc coiias 
arc treated medically unless their condition becomes unsatisfactory 
Kiefer* found m following up our patients that 45 per cent had an 
unsatisfacrorj result either because of failure to respond to treatment 
or because of exacerbation or recurrence of symptoms 
As I prcMouslj lia\c pointed out* surgery can accomplish mo 
things namely divert the imcsrmal content to the abdominal wall, 
putting portions or all of the large intestine at rest and remove por 
tions or all of the involved intestine At the Lahey Clime three $ur 
gical protctlures ire titili/ed m these eases (1) ileostomy (2) para! 
colcctoinv and (3) complete colectomy 
Ileostomy has been performed in over 100 patients The result mav 
be complete cimici! remission of svmptoms and healing of theulcen 
tions in the colon In this ease the following two subsequent courses 
arc considered 

/« a fclccud cases the ilcosfomv cin be caKcn down with end 
to end anistoniosis of the ileum Tlvrcc factors are essential for su 
cess in closure of an ileostomy 

1 A clinical remission of sy mptoms w itliout recurrence must have 
liccn nnmiamcd for twelve months 
Sitniouloscopic examination must show disappearance of au “ 
ccntion 1 he mucosal surface mav be granular and ma) 
on minipuHtion and still offer no contraindication to closure 
3 The intestine as observed both proctoscopicaily and by hsnuni 
enema shoiiJtl hive flcxihilitv and some haiistral * 

A /argtr proportion of patients with a satisfactorv re^ to 
ileostomy sliould continue with a permanent ileostomy This 
patients Ins complete relief of symptoms but on ^ 

large intestine following a banum enema too much _ 

present to permit closure Not all patients with an ileostomy 
colcctomv >ef m our CTpcricnce o'cr half of those sunivm^^ 
tnmv continue to have symptoms necessitating remova o 


INDICATIONS FOR COLECTOMY 

Colectomy is justified not only because it so Jn^ient 

saving procedure but also bcciuse the postoperative s 
.vith a useful and productive life Although it ^ guarantee 

icceptincc of a permanent ileostomy at the sotc infected 

freedom from the primary and secondary effects 
colon 
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Our indications for colectomy based on experience \vith the pro 
cedure in over 60 patients are as foUous 

Medical failure 

Acute fulminating type 
Chrome type 
Obstruction 

Subacute perforation abscess and fistula 

Hemorrhage 

Arthritis 

Polyposis 

Malignant degeneration 

Medical Failure —Colectomy is adtisablc for the patient with an un 
satisfactorj result following ileostomy and subsequent medical treat 
relent If the patient remains incapacitated because of fever malnutri 
tion and rectal discharges and is unable to lead a reasonably acme 
lie removal of the colon is the only thing that will lead to rehabili 
partial or complete colectomv is a heroic but unjusti 
nable procedure in the acute fulminating case Unless b\ ileostomy 
the patient is able to overcome the acute phase of the disease and 
enter a chronic phase colectom> cannot be successfully applied 
Patients with the following conditions indicating colectomy might 
he considered failures from the standpoint of medical treatment but 
these are local complications in the bowel for which the colectomv 
IS performed rather chan the general or svstemic manifestations of the 
malnutrition 

Ubstruchon —Some patients respond satisfactorily to ileostomy y et 
ecause of cicatricial changes incidental to healing of the ulcerations 
narrowing of the lumen and obstmction may occur and necessitate 
CO ectomv Follow mg ileostomy or a complete ileac fistula even with 
normal colon there is marked contraction of the entire large mtes 
me as demonstrated by barium enema The diminution m the caliber 
ff h I® due solelv to disuse and lack of function 
there is serious contraction or diminution in the lumen of the colon 
Ptior to ileostomy actual obstruction may occur afterward The 
lent who is apt to develop this complication sometimes can be rec 
Ionized previous to ileostomy bv observation of the colon following 
arium enema When a sausage like segmental formation or lead 
)n \ exists stricture formation may result at the narrow areas 
t ese cases the decision for total colectomv can be made previous 
deostomy With the knowledge that such a colon can never carry 
a reasonable function colectomy can be performed within a few 
°riths after ileostomy so as to limit the period of disability 
wh*^ occasional patient with long standing ulcerative colitis m 
die active infection has completely disappeared serious large 
^ ''el obstruction subsequently develops Two of our patients had 
5'^ffmcntal form of the disease limited to the sigmoid rectosigmoid 



6?8 


KtaiAtlD B CXTTE.tL 

and rectum %\jth the proMmal colon graduallj distending to a diani- 
cter of 4 to 6 inches OlniousI> colostomj \us necessan foiiKc 
rehef of obstrnetjon and in order to present recurrence of the is 
ease wd m%QKcmcnt of the remainder of the colon abdommoper 
inn! resection stas earned out Tins is probabU an infrequent ini 
cation for cokctom> 

Perforation Abscest and Fitfula~rrcc perforation into the senenl 
peritoneal cat its ulijch is a frequent cause of death m acute ulcen 
tnc colitis »s not an mdicatmn for colccrom> We oftm fene sera 
this complication at antops\ and until rcccnd> we diou he it as 
mvanahh fatal Two of our patitmts with this complication rccor 
cred One had a proctotonix w ith drama"-e of ncarlj 1 ?X)0 cc. of 
pus In the other the infection was walled o/F and absorbed under 
medical manaccnienr with the aid of sulfadiazine 
Sulncutc pcfforwion and alisccss arc common compbcatiora vd 
usualK necessitate subsequent colectom) 
fortunarcK there is less tendenej for intilciple small and laree fe- 
rulas in ulcerative colitis than m regional ilciris The fistulas that i £ 
have seen usinllv have been in the left lower quadrant pomon w 
the groin or thr<wi.h the bladder wgina ischiorectal fossa or per 
ineuiiJ The rcsiiltinc fistulas and sinuses mal^c subsequent colectom 
ncccssan 

\norcct3l cvimplitatintvs m ulcerative colitis arc frequent Occam, 
in over 20 per cent Anal fissure is the most frequent and fistula inm 
IS the nevt most frequent I ocal anorectal surtfcrv is usual!) not aa- 
visablc unless some degree of ana! dilatation which can be 
plishcd hv pccrcnotornv or division of the superficial bundle of thf 
cMcmal sphincter muscle is performed 

If operation other than this is earned out for hcmorrhoich 
or fistuh the wound will rcmnin open the result will be uns3W« 
tors and fecal mcontintncc wiU he a ftcquetit sequela ’The^ 
are nuich better off with an ilcostomv and total colcctomv tnan^ 
tressinq discharge or incontinence , 

A vesical fistula usiialh will heal promprh after colccromj « 
a suprapubic or indwelling urethral catheter is 
time Some of the most saiisfacion results obtained y 

tonn arc m patients with a recurrent abscess or persistin 
Hemorrhage —A persistent discharge of blood from the rec 
be a sufficient indication foe colcctomv Alsssivc hemorr a 
m a small percentage of eases During the acu« sta e 
should be carried along on whole Wood over 

treatment As man> as twen^ sw transfusions 
a short period of time In our experience an attempt t f 
orrhage b> colectonn resulted fanU> and , panefits 

val of relative freedom from Weeding is the 

licmorrhagc as the predominant ^mptom should n 
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dominopermeal portion of the procedure since this segment of the 
large intestine is more apt to gixe nse to massive bleeding 
Arfhnf IS —Failure of medical treatment in ulcerative colitis may re 
suit in an acute or chronic infectious arthritis Roentgenograms 
of the joints show little except change in the soft parts with consid 
erable periarticular swelling and painful and limited motion Patients 
may become completelj incapacitated and may be unable to feed 
themselves or take anj part m their own care If the condition is 
allowed to persist marked muscular atrophj irreversible joint change 
and permanent incapacity result Colectomy certainly should be per 
formed after a short period of trial of other treatment Except in the 
patient with marl cd muscular atrophy and joint change the svmp 
toms ma> disappear as early as three or four weeks after colectomy 
'vith rapid resumption of good joint motion 
Polyposis —A pseudopoly poid change may be a complication if the 
ulcerations are deep and confluent The deeper ulcerations tend to 
ollow the longitudinal bands of the colon and the mucosa between 
t e linear confluent ulcerations may become verv shaggv and polv 
th appearance Areas of mucosa may become undermined so 
n mucosal bridging that may involve large areas Occasion 

*^lj healing occurs between opposite walls of the mucosal surface 
"here contracture and adherence result in bridging the lumen A 
severe degree of polvpoid change which is best demonstrated bv 
proctoscopic examination and an air contrast enema precludes the 
possibility of reasonable bowel function is an irreversible state and 
* symptoms indicates the necessity of colectomv 

Malignant Degeneration —For a number of years our observation 
uiaicatcd that malignancy was a rare development on the basis of 
ronic ulcerative colitis However in the last two years yye hayc 
o scryed 8 patients yyith carcinoma arising in ulceratne colitis and 
preyious to this period 3 additional patients had been seen At pres 
^nt y\e behe\e that malignancy w hile somew hat rare is most frequent 
patients yvho haye had ulcerative colitis for over five vears We 
been following patients carcfullv for the last fifteen years and 
in those who have had svmptoms for a long time an increasing m 
ence of carcinoma has been noted 
temoma on the basis of ulcerative colitis js of an extremely malig 
ant character and is usually inoperable because of generalized ab 
oiuinal metastases For this reason any patient with ulcerative colitis 
‘ cr with or without ileostomv who after a banum enema has a 
persisting filling defect suggestive of malignancv should be explored 
spread has not occurred the most radical type of resection for 
ysinanev of the large bowel should be performed 
1 nn our more recent experience with malignancv m ulcerative 
col' because of its high grade and frequency of spread earlv 

niiist be adv iscd when the findings suggest beginning malig 

"ant degeneration 
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SUMMARY 

ColcLtoni) for patients with «!ccratj\e colitis is necessary when 
complications dcselnp tlm arc not amenable to medical relief These 
complications are frequent recurrences obstruction perforauon, hem 
orrhaqc arthritis poU posis and malignancy Pamal or total colectom\ 
offers tlic onK means of relief under these circumstances and is con 
sistcnt Mith reasonable postopciamc actuity 
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TECHNIC OF TOTAL COLECTOMY FOR ULCERATIVE 
COLITIS 


Richard B Cattell 

Total colectomy has been necessary in approximatelv 20 per cent 
of our patients \Mth chronic ulceratne colitis The indications for car 
nin? out this procedure are discussed m the preceding paper The 
operation tthich is of considerable magnitude is performed only after 
failure of medical treatment and because of serious complications 
Surgen. of the colon m the presence of ulcerarue colitis presents 
different problems from surgerv for malignant disease In the latter 
normal bowel is encountered at the limits of the resection so that some 
form of satisfactory anastomosis can be performed When ulceratne 
colitis IS present the bowel content is purulent and highh infective 
and the bowel wall is thickened edematous and not amenable to suture 
f'urthcrmore the colon is not onU foreshortened but also consider 
abU contracted and the lumen is decreased The peritoneal attach 
ments of the colon in malignant disease art avascular whereas m ul 
ccrative colitis there is capilbrv ingrowth to these attachments Rarclv 
is ulcerative colitis sufHcientlv limited or segmental in tv^pc to permit 
removal of hmitcd portions of the large intestine without leaving in 
fected bow el still present 

Total colectomv is carried out during the chronic stage of ulccra 
nve colitis Most of these patients are m poor condition because of 
u eight loss malnutrition dehv dration and anemia They require care 
ful evaluation and preoperative treatment to get them in the best pos 
sible condition for operation Blood transfusions usuallv are required 
preoperatu ely and are always given during each stage of the 

colectomy 

Spinal anesthesia is used m all cases usually employing 15 to 20 mij 
cf pontocame weighted with glucose solution This anesthetic pro 
'ides excellent relaxation contraction of the small intestine and a quiet 
abdomen A constant intravenous drip of saline or tjlucose solution is 
iRaintained throughout the procedure 

ILEOSTOMY 

Ileostomv rareh should be accompanied by removal of a poraon of 
me colon This procedure usuallv is earned out at the time when the 
patient IS in the poorest possible condition Rarelv is ileostomv advised 
•intil the patient has failed to respond to medical measures which are 
3pf to be continued far bev ond possible benefit A further delav mav 
i^cur before the patient or his familv is willing to accept Ileostomv 
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f rhc mortal, t> toHtming ,Ieostom> ,s to be kept \Mthm reaso^ablt 
limits It w ill be ncccssarj to accept ileostomy earlier than at present 
Ikoswms should be performed wnless there is a faiorable response to 
medical treatment withm sc\en to ten da\s 
Ac the Uhc\ Clime t\so t>pcs of ilcostnme for ulctratnc cob 
arc performed In the double barrel i\ pc both the proximal and disul 
deac loops nre hroucht om tbrouch the same incision In tfie dinded 
t\ pc the proximal or fvmctioning ilcac loop w hroucht out thtouch^? 
low cr ru?ht midrcctus and the distal nonfunctionmc loop is broii fit 
out thronch a stab incision outside of the rectus in the anterior itil 
lars line nhoxe tlic ic\cl of the unibihcus 
Tlic double barrel dcostoms ts done on patients who arc in s 
poor condition that the simplest saiisfactorj operation is adusabie or 
on those who arc m rclamcU pood condition but are medicd Wuin 
and there is some chance of rcstonn" contimiitv hv later takm down 
(he ilcostonn 


The dn idcd t\ pc of ilcostomx which was desenhed in the Sfrrp j' 
Chmet of Vor/Zi /U/hnei in 19J9‘ >s performed when total colecMim 
cm he decided upon ar the time of ilcostoms This t\pc of ileos m 
mtkes ilie first state of the colonic resection somewhat simple siw 
it IS unncccssm to deal with i small Wind loop of distal ileum 
A lone mtcnil between the ilcostonn and colectom) is nccess^ 
to nhnin mnxmumi improxcmcnt This alsa enables the patient to he 
come familiar s uh handime the ilcostonn and to become reconciled w 
It as a permanent ncccssitx before the irrciocable step of rcmo'J'w 
the colon Tim lonp mtcrxal likewise pennies sufficient ohsenj nn ‘ 
the surgeon to determine whether ton! coicctomv is necessT 
colcctonn is decided upon before the ilcostomx is performed « 
be earned out on a second hospital admission txin to three tuon s 
after ilcostonn In most patients liowcxcr anintcnaloftwehcmrs 
or more should elapse berween ilcostonn and colectoim 
The double barrel dcosioms is perfornicd throiigli a ri ht 
cision sphrrmtr the nw!<Hc and inner rhirds of tlic ri 
the upper angle of the incision bcpinninsj at the lei cl of the un 
A small incision n siiflicicnt \\ ith the peritoneum opene t 
ileum is identified and the ileocecal region ts obsene^ut f-f 

No abdominal exploration should be earned out *^5 
the right lower quadrant should Ictcrmine aihcthcr the 
IS imolvcd In the ulccntist colitis This occurs m approxi 
sixth of eases t lUocecs' 

The site of the ilcostoim should lie 4 ta 8 inches fro ^ ^ ^ 

sahe depemling upon whether there IS iniohcment .jVouJjbeit 

possthilits of subsequentU tal mg down the ileosmnn j jpfttif 
lease d mehes from the ileocecal \ahc If to tfus 

terminal ileum the ilcostonn should he piacca p ^ po, , 

diudcd iJeostomv is to lie done it will l>c necessary 
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from the ileocecal \ahe m order to permit mobilit\ of 
the distal loop so that it maj be implanted at a higher le\el 
When the site for the ileostom> has been selected the \essels of the 
mesentep are carefully inspected There are usually three arcades of 
f incision IS made m the Msceral peritoneum on each 

side of the mesentery passing down over the first two arcades The 
vesse s then arc secured individually so that the mesentery is not short 
ene b\ mass ligatures With the ileomcscntery duidcd and with an 
adequate blood supplv demonstrated in both provimal and distal loops 



ilcum mobility to both proximal and distal ends of the 

the fn ^ Both loops are brought tlirough the incision with 

of proximal loop in the inferior position The peritoneum 

abdominal wall is sutured to the peritoneum of the 
bjj pre\enc prolapse Am sutures to the ilcum itself must 

the no' ^ almost certain to be followed by an ilcac fistula at 
)ccts suture The functioning loop is withdrawn so that it pro 

Drni/.,.*-. bevond the skm lex el while the distal upper loop 

P™)ccB0 5mch(r,g 254 .aset) ^ 
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The technic of the duided ilcosiom\ viU not be desenbed fuitht 
since Jt has been presemed in detsuf elscu here * 

\ single Joop ilcostoms nc\cr has been emplo)ed at the 
Chnic since \\ c consider it hazardous The first stage of the colectomv 
unqucstionabi) is made easier since the ileum rcadtU is freed up fwn 
w ithm the peritoneal cas in ^\hcn the distal loop has been mrened U 



dropped rnsfde fFirr 255) If the colcctonn e to ^ 
short time the risl is decreased As soon a^ am ^ decrea«’J 

done the colon rends to contract and if « ^ j innp of 
lumen a real obstruction nia> dc\clop causing the BisttJoti 

to blou out or It might result m perforation of simiU. 

our experience we believe the divided npe of il 
advantages without the increased hazard 
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TOTAL COLECTOMY FIRST STAGE 

In most of our patients we have resected the right colon or right 
colon and transverse colon as the first stage of the removal The ab 
dominoperineal portion is performed first in patients m whom hemor 
r age is the indication for operation or in those m w horn malignancy 
in the lower segment is superimposed on the ulcerative colitis Rarely 
t e patients condition is so poor that only the right colon is removed 
( ig 256 inset) In 1 patient three different resections were per 



Fig 2?^ 

htcral Dp cecum and ascending colon ha\c been freed by division of tlie 

of fnoneal attachment Inset The outline of the colon showing the limits 
"section of the first and second stage 

remainder in whom the right colon resection was 
"mov remainder of the colon including the rectum was 

of the second stage A routine first stage resection is removal 
the fire right colon transverse colon splenic ficvure and 
^od descending colon (Fig 256 inset segments 1 

•ncision h ^ resections were perfonned throunh a right rectus 
"hich n >ears we have made a subcostal incision 

as tr. satisfactorv access to the nuht lower quadrant as well 

the splenic flexure 
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If T double barrel ileostomy has been done it is necessary to free up 
tlic ileocecal region and dnide the ileum an inch or two below the 
peritoneum turning m the pro\imal end This leaves a small blind ileac 
segment mth an opening at the ilcostom\ If a divided ileostomv has 
been performed the implanted loop ts included in the subcostal incision, 
so that It can be freed up without diflicultv 



1 ig 257 -T1 I cp 1 c fic lire lu I m ImeheJ ^ 

h I «n expose! 


In the first stigc opcntion the cecum '“I"’ 'ts*® 
up b> dnithng the pancttl peritoneum Ire Uj co„,rjctran "f * 
these -ittichmcnts being neccssar> (Fre „ such tW 

hottel particularly after long stinihng ‘ '“ JX colon nttl) 
hepatic flexure is drann down and the ^ and die '"i® 

urcs O'cr 6 to 8 inches The hepanc fl'anto i ected ff 

r,ohx colon IS elevated so that the mesoeolon 
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257) No attempt is made to remove all of the glands in this area 
As much of the mesocolon as possible is saved so that the right side 
of the abdomen can be peritonized with it Resection of the right 
mesocolon does not need to be as complete as for mahgnanc> 

We have found it impossible to save the omentum The mflam 
matory process causes unusual adherence of the anterior two lajers of 
t e omentum to the transverse colon Following detachment of the 
epatic flexure the anterior two layers of the gastrocolic omentum 



li ~The cecum ascending colon and hepatic flexure are free and the. 

l.ating th through all four lajers of the gastrocolic omentum li 

'lie SDe ^ “^“’’cnes of the middle colic artery Tlie greater omentum is left on 
1 fltransse^^ Alter In poor risl pitients the first stage may he stnppc 1 at th 

structure is divided 1 to I 5 inches below the 
middl 1 ^ The posterior two layers can be identified and the 

^triict^d K ^ artery ligated The lesser omenta! sac can then be recon 
„f suture of the anterior tw o lav ers to the posterior tw o la> ers 

proc ligament It is best to do the peritonization as one 

'3nic ^ resection so that it is unnecessary to regain the 

’’58 ® second time If a limited first stage is to be done (Fig 

middle colic artery is not divided If it 
CPt unwise to proceed further a small stab incision is made in 
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If 1 double barrel i!eostom> his been done it is necessary to fret up 
the ileocecal region and duidc the ileum an inch or two beU fit 
pcntonciun turning in the proximil end Tins leav cs a small blind ileic 
segment uith an opening at the ilcostomv If a divided ileostomv has 
been perfonuefl the implanted loop is included m the subcostal incision, 
so that It can he freed up without diflicultv 


1 A tK d 

ilg 257 -Tl UpJt ncx r I slccn Jewel cd and dropped 
I < I cen e po c I 

In the first stage operation the cecum and ascendm w ^ ^ 

up hv dividing the parietal peritoneum ° ntracoon of 

these attachments being ncccssar) (Ii" I" ,c such that tif 

boueJ particularly after Jong standmg ^ 

hepatic flexure is draw n down and the entire rig fnw« 

urcs o\ cr 6 to 8 inches The hepatic flexure is next mspecttii (f 
right colon is elevated so that the mesocolon ca 
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— attempt is made to remove all of the glands m this area 

As much of the mesocolon as possible is saved so that the ri^ht side 
of the abdomen can be peritonized with it Resection of the right 
niKocolon does not need to be as complete as for malignancj 
ue ha\e found it impossible to save the omentum The inflam 
matorj process causes unusual adherence of the anterior two lavers of 
the omentum to the transverse colon Following detachment of the 
epatic fle'^ure the anterior two lavers of the gastrocolic omentum 



structure is div ided 1 to 1 5 inches below the 
niiddl^ 'l The posterior two lajers can be identified and the 

^tnict% K ^ ligated The lesser omental sac can then be recon 

suture of the anterior tw o lav ers to the posterior tw o lav ers 
prnt ligament It is best to do the peritonization as one 

'^anie ^ ^ resection so that it is unnecessarv to regain the 

ijg ^'Tosurc a second time If a limited first stage is to be done (Fii, 
of the middle colic arterv is not divided If it 
^nt unwise to proceed further a small stab incision is made tn 
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the left rectus muscle and the distal end of the colon is dxnn out 
through this opening U«tall> die resection is continued to include the 
splenic flexure and descending colon 
It IS not difhculr to detach the splenic /Ie\urc through a right suh 
costal incision under the satisfactor> operating conditions that spinal 
nncstliesia offers It uould he di/Iiciilt to free a splenic flexure that 
not contracted B> clcsition of the abdominal u all and pressin dron 
on the splenic flexure (Fig ’59) one can detach the peritoneum and 
secure the \ csscis in this area passing upw ard to the stomach and spleen 
As soon as the splenic flexure is detached and drawn to the right, the 



attacl mcnr 


peritoneal attachiiicnt of the dcsccndmc colon is put on t e 
and can be disidcd either blunth or b\ scissors -jjjlc 

colic artery ts Jeff intact bur the anastomotic branch wit 


colic arters is divided urhudlbeia 

A stab incision is made in the left rectus muscle wni j 

a position to occiipv the upper end of the incision for t 
of the co!cctom> (Fig ’60) A curved Ochsner damp 
this purpose The bow el can be draw n ov cr into c e ^ 

and div idcd b> cautcrv the specimen remov cd and tn 
planted No attempt should be made to invert tnt w 
nor should it be left within the peritoneal cavit> tn 
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IS closed in H) ers looselj about the implanted loop and the original 
incision closed tv jthouc drainage No attempt is made to peritonize the 
left lumbar region Blood transfusion is given routineU either during 
or at the conclusion of this resection 



"Hie patient remains m the hospital from fifteen to tuentv davs o 
irrigation of the remaining loop is j^iven A moderate amount o is 
t^harge occurs from the implanted loop and a somewhat decreased rec 
ral discharge is present 

rOTAL COLECTOMY SECOND STAGE (ABDOMINOPERINEAL RESECTION) 
The second stage of the resection should be delaved for two or 
'hrec months We have made it a rule to do an abdominoperineal re 
section m every colectomy This segment of the bowel i^ually shows 
*e uorsc involvement and always should be removed Dramatic im 
Provement is not unusual after the first stage and there may be a 
remphtion not to remove the distal bowel 
\hc implanted loop is sutured and a left rectus incision is made de 
baching the implanted loop (Fig 261 msec) The peritoneal attach 
iricnt of the descending colon and sigmoid is severed and ^ ® 
surmoid IS freed up (Fig ‘’61) Most of the mesocolon can be left after 
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ligating the left colic and sigmoidal vessels Repentonization of this 
portion of the operative field is performed before the dissection of the 
pelvis 

Incision of the pelvic peritoneum can be made well medial to the 
ureters on each side and close to the bowel Little of the peritoneum 
of the pciv IS need be sacrificed The superior hemorrhoidal arteries arc 
tied well over the pelvic brim (Fig '*6’) and pelvic dissection of the 



for catcinoa'’ 

rectum IS performed bloml> similar w 

of the rectum Because of the heowrrhoiiii' pt 

infection it is usualli '‘S'" carried do''" 

icles to decrease bleeding The dissection ca fascia” ” 

IV ell beyond the tip of the coccya and the de P p ,f jijrtest" 
at this level exposing the levator „ to remove a P"”“ 

ment of descending colon remams " “ "'““'Jment The ««“■ 
of the bowel before reducing the remaining set 
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mold can then be reduced into the pelvis b> turning it back on itself 
(Fig 262 a) It IS held in place b> a gauze sponge (Fig 262 b) which 
IS remov ed through the perineal incision 
Freeing up the pelvic peritoneal flaps in the abdominoperineal resec 
tion for ulcerative colitis is rarcl> much of a problem The superior 
hemorrhoidal vessel stumps are carefully covered by peritoneum and 



Fig 26’ —The pelvic peritoneum has been incised on both sides the 
ptrior hemorrhoidal vessels have been ligated and divided Inset a Tne re 
^ning rectosigmoid segment is being rcdoced into the presacral space Inset b 
c bowel segment is held in place by a gauze sponge 

^he flaps are sutured together as thej fall naturall> (Fig 263) It is 
necessary to use the uterus or omentum to reinforce this suture 

(Fig 263 inset) Most women patients who have a total colcctom) 

^ Quid be sterilized by tubal division since thev are in the childbear 
'ng age This point alvva)S should be discussed with the patient and a 
decision reached before operation is undertaken If the pauent is not 
sterilized she should be advised that if pregnanev occurs a cesarean 
section is advisable 
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The abdominal incision is closed without drainage and is walled ol 
to a\oid contamination b> the discharge from the ileostomy 
The patient is then placed on the left side m a modified Sims posi 
tion and the anus is closed Penneal dissection frequentlv is compli 
cated l)\ anorectal lesions that occur so commonlv with ukeram 



colitis Fissure fistula mono Vs 

common An elliptical incision is made ,he cocevs AW® 

sUn as possible It is rarcl} necessar} to presacnl sp« 

verse incision is made below the coeev^ ent S 
and the segment of bowel is ddn^ed (Fw „ tit 

can be put on the stretch over the finger 
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bouel It IS a simple matter to detach the segment from the transversus 
pennei \agina or prostate A small dram is placed m the lower pelvic 
spdce and the incision is closed m layers around it No pad is in 
serted Sulfonamide drugs are used only if infection is present outside 



^ segment of bouel has been delwered from the pclvjs and the at 

aenment of the levator muscles is being freed up and divided 

fusf perforation of the bow el occurs during remov al Trans 

on 3t the conclusion of the resection All patients are placed 

^sed bladder drainage for a period of a week 

J COMMENT 

ccrat^^'^ twelve >ears over 100 ileostomies have been done for ul 
’'atisfa'*^ ^ohtis at the Lahev Clinic When ileostomv has not given 
outlin^d^n colcctomv his been earned out bj the technic 

Over 50 total colectomies have been performed with 7 deaths 
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Bisccl on oiir experience we beliexc that colectomy should be done 
during the chronic stage of the disease and not during acute exacerbi 
tions 

It IS important to div idc the operation of total colectomy into stages 
the amount to be removed depending upon the condition of the pa 
tient A sufhcicnt interval should elapse between the first and second 
stage to permit the improvement that will occur as the result of the 
first stage No blind loops of either ileum or colon should be left within 
the peritoneal cavity or peritonitis will almost certainly follow No 
attempt should be made to sunirc infected bowel 
If tlicsc recommendations arc followed the operative risk will be 
minimized and a high percentage of satisfactory results will follow 

SUMMARr 

The douhic barrel and divided types of ileostomy are discussed 
The technic of total colectomv performed m two stages followine 
ilcostomv IS presented 

REFERENCE 
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n'lsed on our experience we belicxe that colectomy shodd be done 
during the chronic stage of the disease and not dunnf» acute emrlw 
lions 

It IS important to dn idc the operation of total colecwmv into su ts. 
the amount to lie removed depending upon the condition of the pi 
tient A sufficient inttnal should elapse between the first and seceni 
stige to permit the improvement that \v ill occur as the result of 
first Static No blind loops of either ileum or colon should be left \nJw 
the peritoneal cavity or pentonim will almost ccrtaml) foUou No 
atrempr sJimild he made to suture infected bowel 
If these recommendations arc followed the operative nsk uiHk 
mmimi?cd and a hiqh pcrccntige of satisfactorv results will foUmv 

SUMMARY 

riic doulile barrel and divided i>pc> of ileostomy arc discussed 
The technic of total colectomy performed in two stages foWovnrt 
lieostonn is presented 

«Cf£«€NC€ 

1 Cattcll R B A New T>pc of llewtom> for Chronic Ulceratve CW'i 
S Cun North A ifRicv /)>6W^16 (June) 1959 



THE MANAGEMENT OF GASTRO INTESTINAL 
HEMORRHAGE 
Report of a Case 

JoiTN W Norcross akd Richard B Cattell 

It is essenml to bear m mind the Aanous causes of gastro intestinal 
bleedins if ne are to meet the problem of its control mtelligenth 
^^Tule the scope of this paper does not permit a detailed discussion 
of all the possible etiologic factors that ma\ be mvoKed in such a 
hemoirhaffe some ot the more important causes are outlined 
Among the most important causes of obscure gastro intestinal blood 
^ are congemtal structural abnormalities including hemangiomas of 
the mtestinal wall generalized tarices of large areas of the intestine 
hereditar\ hemorrhagic telangiectasia and Meckel s dnerticulum A 
peptic ulcer in the gastnc mucosa or in the duodenum is a common 
source of bleeding and occasionallv this lesion also maA be found in 
^"^°P^ 2 gus or m a Meckel s diverticulum 
uie acute fevers ma\ cause a decrease m capillan resistance of 
such a degree as to promote some bleeding into the gastro mtestinal 
fract, and gross hemorrhage commonlv occurs m tv phoid fev er Mod 
crate blood loss is frequent in acute bacillarv and amebic dvsenterv 
IS well as m tuberculous encentis and regional enteritis Regional or 
tilcerativ e colitis of the nonspecific tv pe mav be responsible 
^or blood loss at a stage when proctoscop) and barium enema are 

Blood dvscrasia maj be responsible for blood loss m anv part of the 
^ ' especialh if some other lesion is present to mitiate the bleeding 
ncs leukemias mv elophthisic states hereditarv thrombopathv and 
cmoph3ia must be considered m stud} ing intestmal blood loss Pur 
pura of both the thrombocvtopenic and nonthromboc} topenic tv pcs 
under this general headmg Occasionallv massive intestiml 
'wdmg IS due to anaph} lactoid purpura of the Henoch s varietv 
umors of the gastro mtestinal tract, both benign and malicrnant 
'nclu^ding poKp Kmiphoma carcinoma and sarcoma are common 
jccding sources Bleedmg gums are often the cause of occult blood in 
c stools Vances m the esophagus or stomach mav arise from con 
splenomegalv or cirrhosis of the liver and result in vicious 
I? ®”cn fatal hemorrhage Hemorrhoids are an obvious source of 
loss but must not be confused vsith other more important 
"bich mav coevist 

Avitaminosis C leads to scurvv when there is a marked increase in 
Pularv fragilitv and avitaminosis K and hv poprothrombinemia if 
severe degree leads to blood loss from manv parts of the hodv 
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Based on our experience we believe that colectomy should be done 
during the clironic stage of the disease and not during acute exacerba 
tions 

It IS important to divide the operation of total colectomy into sta es, 
the amount to he remov cd depending upon the condition of the pa 
ticnt A suflicicnt interval should elapse between the first and second 
stage to permit the improvement that w ill occur as the result of the 
first stage No blind loops of either ileum or colon should be left within 
the peritoneal cavity or peritonitis will almost certainl> follow No 
attempt should be made to suture infected bowel 
If these recommendations arc followed the operative risk will be 
minimized and a high pcrccntigc of satisfactorv results will follow 

SUMMAItY 

The double barrel and divided t>pcs of ilcostomj are discussed 
The technic of total colcctomv performed m two sta es following 
tlcostomv is presented 
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THE MANAGEMENT OF GASTRO INTESTINAL 
HEMORRHAGE 
Report oi a Case 

John W Norcross and Richard B 

It is essential to bear m mind the \arious causes of gastro intestinal 
Weeding if Me are to meet the problem of its control intcUigcni\ 
While the scope of this paper does not permit a detailed discussion 
of all the possible etiologic factors that ma\ be invohed m such a 
hemorrhage some of the more important causes are outlined 
Among the most important causes of obscure gastro mtcstiml b oo 
loss are congenital structural abnormalities including hemangiomas o 
the intestinal wall generalized \ances of lai^c areas of the intestine 
hereditarj hemorrhagic telangiectasia and Meckel s diserticulum 
peptic ulcer m the gastric mucosa or in the duodenum is a common 
source of bleeding and occasionall> this lesion also ma' be roun m 
the esophagus or m a Meckel s duerticulum . 

The acute fevers mav cause a decrease m capillar> resistance or 
such a degree as to promote some bleeding into the gastro mtcstina 
tract and gross hemorrhage commonl> occurs m tvphoid feter o 
crate blood loss is frequent in acute bacillar) and amebic d>senter^ 
s ucll as in tuberculous enteritis and regional enteritis Regions or 
segmental ulcecame colitis of the nonspecific type ma\ be responsible 
for blood loss at a stage when proctoscops and bnnum enema are 
negame . . 

Blood dvscrasii may be responsible for blood loss in an\ pan ^ 
body especialh if some other lesion is present to initiate the biecOms 
I'hus leukemias my elophthisic states hereditary thrombopith\ an 
Iicmoplnha must be considered m studying intestinal blood oss u 
pura of both the thrombocytopenic and nonthrombocytopenic 
■'Iso comes under this general heading Occasionallv massive mtcstin 
bleeding is due to anaphylactoid purpura of the Henoch s 
Tumors of the gastro intestinal tract both benicn and ma m a 
including polyp lymphoma carcinoma and sarcoma are ’ 

bleeding sources Bleeding gums arc often the cause of occult blood m 
fhe stools Vances m the esophagus or stomach ma\ arise from con 
kesme T^pknomcgalv or cirrhosis of the Incr and result m mciou 
I' rid often fatal hemorrhage Hemorrhoids are an obvious *50x1^0 ot 
blood loss but must not be confused with other mote imp 
causes which ma\ coexist , , , 

Viitammosis C leads to scurvy when there is a marked increase m 
capillan fncilitv and avitaminosis K and hv poprothrombmemia if 
"f sc\crc degree leads to blood loss trom nnnv parts of the bodv 
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Based on o\ir experience x\c beliexc that colectomy should be done 
during the chronic stage of the disease and not during acute exacerba 
tions 

It IS important to di\ idc the operation of total eolectomy into stages, 
the amount to be remot cd depending upon the condition of the pa 
tient A sufilcicnt intcna! should elapse between the first and second 
sratre to permit the improt ement that \i ill occur as the result of riie 
first static No blind loops of either ileum or colon should be left within 
the peritoneal cautj or pcnronttis will almost certain!) follow No 
attempt should be made to suture infected bowel 
If these recommendations are followed the operatne risk will be 
minimized and a high percentage of satisfactorj results will follow 

SUMMARY 

The douhic harrcl and divided cjpes of ileostomj are discussfi 
The technic of total colcctomx performed in two stages followm 
ileosfoim IS presented 
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El ht dajs after admission the abdomen was explored and the en 
tire gastro intestinal tract was carefully examined No abnormalit> 
other than adhesions from the prexious operation was found \ nor 
mal appendix was removed 

The patient continued to bleed and received three transfus ons in 
the course of three dajs In view of the type of bleeding it was felt 
that It must be coming from no higher than the terminal ileum and 
an operation w as dev ised w hereby exact observ ation ot the entire 
colonic mucous membrane could be carried out at the time of bleed 
in<T Thus One month after admission a Mikuhcz colostomy was done 
>n the midtransv erse colon 

Following this procedure blood was seen to be coming from the 
proximal loop of the colostomv and the sigmoidoscope was passed to 
t e cecum from which large amounts of gross blood were withdrawn 
ut no bleeding points were seen The patient received five transfu 
course of twenty four hours and his condition was cnti 
ca Abdominal exploration again was earned out and blood was found 
Tf ®^d in the last few inches of the terminal ileum The 

19 cm of the ileum and 6 cm of the cecum were resected and 
a side to side anastomosis between the ileum and the distal end of the 
cewstomy was performed 

0 further bleeding occurred and a month later the colostomy and 
transverse colon were closed To date there has been 
ood loss and the patient has remained well 
^ pathologic examination the lower 10 cm of the ileum and the 
end'^'^f submucosal hemorrhagic foci especially at the lower 

^ j j ® Two cm proximal to the ileocecal valve a super 
Ulceration was seen Microscopicilly the tvpical lesion of re 
P'onal lie, tis was disclosed 


DISCUSSION 

pro H presented a difficult problem in diagnosis All the usual 
md^K faded to throw anv hght on the etiology For this reason 
I repeated laparotomies had failed to show the lesion spe 

had to be adopted to localize the site of bleeding The 
f'int f ^ clots and w ithout tarry stools gav e an impor 

^ PS and tended to localize the source to n point somewhere below 
gjio I ^ ileum The colostomy judiciously placed 

md'^^ ^realization of the bleeding above the midtnnsverse colon 
the ' isualization of the mucosa of the proximal colon and 

by means of a sigmoidoscope This made the terminal 
Small place for the lesion and on reexploration all the 

The intestine in which blood was found v\as removed 

Qj. lesion was not demonstrated by the surgeon on operation 

the opened specimen but was found by the pathologist 
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SUMMARY 

Sonic coimnon sources of gostro inrcstinaJ blccdng are diici^Mcd 
Tiic importance of discoxenng the cttologj of such bkedin b 
stressed \ ease is presented m sshich certain measures were devised 
to help locih/c the bleeding lesion The removal of a segment of 
ilcnm and right colon stopped the bleeding 



POSTOPERATIVE PERINEAL HERNIA FOLLOWING 
RESECTION OF THE RECTUM 

Report of a Case 

Richard B Catteil A^D Raymovd AI Cunmnghwi 

Postoperative perineal hernia following resection of the rectum is 
rare Only 2 cases have been reponed in detail since 1925 However 
in a discussion of ^ comans paper on penneal hernn before the Amer 
lean Proctologic Societ) in 1937 4 additional cnscs were mentioned 
t the Lahej Clmic we have recently encountered our first perineal 
cj^a in over 800 resections for carcinoma of the rectum 
n a report of 200 cases of carcinoma of the rectum treated b\ 
^rineal cvcision Lockhart Alummcry*' gave a detailed account of his 
0 low up studies but made no mention of perineal hernia In Gabriel s 
ook on The Principles and Practice of “Rectal Surgery he describes 
seven! complications after excision of the rectum but also does not 
mention postoperative perineal hernia 
” f I'loschcow itz’’ reviewed the literature and found onU 28 
cs of nonoperative perineal hernia He remarked that since everv 
primaril> from a defect in intra abdominal or pelvic 
cia which m turn is caused by the passage of blood vessels or a 
surprising chat hernia at the outlet of the pelvis is so rare 
pcciallj since the rectum urethra vagina and t host of blood vessels 
pelvis It IS still more surprising that postoper 
ve perineal hernns are rarelv seen especially after radical excision 
t e rectum with removal of the cocevx 

reviewed the etiology of penneal and pudendal hernias 
pel ^1**^ attention to the vyeak point or space on each side of the 
not where the ihococcygeus portion of the leyator docs 

to central portion (pubococcygeus) but passes onward 

Use direcci) with the pubococcygeal and reccococcvgcal raphe 
abo^ " 1 point is closed onlv bv the pelvic or rectovesical fascia 
bclo^ oolv bv areolar tissue from the ischiorectal fascia 

die i' ^ P'^^'oeal hernia presents m the ischiorectal fossa posterior to 
arc th pcnnei muscle The boundaries of the internal rmq 

med II I'gamcnt antenorh the uterosacral ligament and rectvim 

^ 'aiiv and an imaginary line between the two sides of this angle 
reported a case of postoperative penneal hernia four 
ment ^ perineal excision of the rectum for cancer He did not 
removal of the cocevx but since this is customary in penneal 
*be probably done He repaired the hernia from within 

pc Vis The internal ring vyas posterior to the broad ligament and 
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SUMMARY 

Sonic common sources of gastro intestinal bleedme are tossed 
The importance of dKco\crmg the ctjolog) of such bledsn a 
stressed A ease is prescnicd m vhich certain measures Mcrederod 
to help lncih/c the bleeding lesion The removal of a segment of 
ilcxiin and right colon stopped the Weeding 



POSTOPERATIVE PERINEAL HERNIA FOLLOWING 
RESECTION OF THE RECTUM 

Report of a Case 

RiCH\RD B CkTTELL MOVD M CuVNINGHKM 

PosTOPERATm: penneal henna follow mu resection of the rectum is 
e \ a cases ha\e been reported m detail since 192> Howetcr 
a cussion of \eomans^® piper on penneal hernia before the \nier 
Af jL Socien m 19^7 4 additional cases were mentioned 

Clinic we hate recentlx encountered our first penneal 
in over 'JOO resections for carcinoma of the rectum 

carcinoma of the rectum treated bx 
foJMu Loclvharc-Mummerx * traxc a detailed account of his 

bool made no mention of penneal hemu In Gabriel s 

seiprri” Pnnciples and Practice of Rectal Sumen he desenbes 
after excision of the rectum but also does not 

f 'mschcoxxntz® reviewed the literature and found onlx 2^ 
hemu penneal hernia He remarked that since exerx 

fascu L a defect in intra abdominal or pelxac 

VBcut f ^ caused bx the passace of blood vessels or a 

kd«*hIN that hernia at the outlet of the pclxas is rare 

in tverum urethra \-asrma and a host of blood xesseL 

^9ve n pelxis It is still more siirpnsinu that postoper 

of bemias are rarelx seen especiallx after radical excision 

'leo remox-al of the coeexx 

^d the ctiolosrx of penneal and pudendal hennas 

P^l' 1 C df t point or space on each side of the 

not Ole ''here the iLococcxccus portion of the levator does 

fuse di^ 1 portion (pubococcx treus) but passes onward 

Thg rectlx with the pubococcx ccal and rectococcx ceal raphe 
^hoica rf P®^”^ ^ closed onlx bx the pclxic or rectovesical fascia 
be!oA\ A bx areolar tissue from the ischiorectal fascia 

^he tra hernia presents in the ischiorectal fossa posterior to 

muscle The boundincs of the internal nnu 
'^^dialK ficument antenorlx the uterosacral liuament and rectum 
^eom imauinarx line between the rwo ^idcs of this an^le 

Months ^"^ported a case of postoperative penneal hernia four 

^cntion^ penneal excision of the rectum for cancer He did not 
excision ®f the coeex'x but since this is customarx in penneal 

probabix done He repaired the hernia from wathin 
*ne internal nng was posterior to the broad hgament and 
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just to the right of the pcKic colon The sac w-as adherent to tlic 
perineal skm uas intertetl b\ pressure upward on the perineum and 
obhtcntccl b\ sutures The atrophic uterus w as suspended anteriorh 
Nine nionrlis later if the time of pubbeation of his report there was no 
recurrence \ comans remarked that of the mani pcnneal evasions of 
r))c rccnini for carcinoma that he had performed this was the onh 
patient who dc\ eloped a perineal hernia He attributed its occurrence 
to the strain of persistent coughing due to chronic bronchitis 

The second ease was reported h\ Frank and Colp^ who removed 
the cDccj \ in doinir a perineal excision for carcinoma of the rectem 
riicir patient nlso a w oman required t%v o operations for cure of the 
hernn In the first procedure onh the Iciator stumps were surured 
together in the inidlinc behind the \agina The sac was not treated. 
The licnin prompth recurred In the nett procedure the sac uis 
obhtcntcd the levators reapprotimated and the hernia cured Both 
procedures were done from liclow 

In the discussion following ^c^^lmns paper Has den* who men 
noned hiv ing had ^ eases rcniirkcd that it seems remarkable to most 
of us that we do not see more perineal hernias following reseaionof 
tlic rctriim He quoted D F Jones* as savinu rharhc had nntsetna 
CISC in over 800 resections of the rectum for carcinoma 

In I Ia\ den s ’ eases the hernia occurred w ithin a \ car folloum * 
one stage abdoinmopcnncal resection No mention was nude of the 

cocoY No repair was attempted in cither case because itdidncsetni 
to us m citlicr of these eases that it was worth whJe attetnpwn t 
repair knowing how little material there must be in the pehas to 
suture across the defect Both patients were men and both ue« 
treated with cstcmal support 

In the same discussion T Jones* remarked that he had seen 
perineal licrnia onh once in over 300 combined abdominopcnnea 
operations This hernn occurred in a woman nine months attr 
liv stcrcctnms She w as treated w iih cstcmal support No mention w 
made of the cocc>y 

Tile fourth ease in this discussion was reported b\ i c 
The patient was a woman whose hernia appeared three mont 
one stage abdominoperineal operation without removal ot * ® 

The hernia was repaired from below b\ sac li‘Tation on\ 
little was left of structures ncccssirv to form a firm pelvic 
hernia promptl) recurred 


REPORT OF CASE ^ 

An unniarr c 1 woman aped 50 >ean s a first seen t ^ precto- 

Junc r 1935 bccau of rccial Heed ng of seven mont s . ^jljrgtcai 
coj ic exam nat on cl cwlicr the j revious November ” “ ^ ^ I, psj speaiwn 
cmonii of the reaum v iih m n> polyps Fx mn t no a 
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confirmed the diagnosis of adenocarcinoma and the poly ps w ere remo\ ed Deep 
reentgen ray therapy 2 890 r units was gi\en during the following month In 
tebrea^ 1935 12 radium emanation seeds totaling 42 4 millicuries were implanted 
roug Out the persisting lesion The concluding note of the preceding medical 
istory stated that the general condition of the patient was such that radical 
si^ery might prove too much for her so deep rotengen ray treatment and im 
plantauon of radium were advised 

Exammauon of the rectum at the Lahey Oinic revealed an ulcer 1 5 mches in 
iimeter with a central crater 1 inch above the anus on the posterior wall Tlic 
esion appeared to be very adherent but no clinical evidence of metascases could 
be found 

On June 14 1935 a first stage Lahey resection was performed There were no 
s ominal metastases The second stage of the operation was performed on July 
nsiderable difficulty was encountered in freeing the cerviv and upper vagina 
tom t e rectal segment How ev er the abdominal portion of the operation w as 
sausfactonly including the reconstruction of a good pelvic pen 
^ nea laphragm Because of the adherence of the rectal segment the coccyx w as 
isanicu ated and remov cd The technical difficulty in completing the perineal 
0 the operation seeme 1 related to the radiation treatment The perineal 
closed about a large cigaret dram 

report on the tissue removed was radimon reaction with necrosis anl 
‘cmtion and negative lymph nodes 

tnfe i* postoperative course was satisfactorv except for a low grade 

JiidVf*' h 'irinary tract which responded to treatment She had no cough 
e I the hospital with a clean granulating sinus tract m the perineal wound 
^ollovv^ C'Shc years the patient remained under close observation and the 

up notes are of interest m connection with the subsequent development 
and She intermittently bad difficulty in controlling the colostomy 

Cent **!**'^ times during the first postoperative year The perineal wounl 
sonic"'*^° seventeen months although it was not otherwise trouble 

dominal"^ years she was well except for transient attaci s of ab 

these utid difficulty in colostomy irrigations In an attempt to relic c 

\f local plastic operations on the colostomy were carried out on 

Thr hH 9 1939 and December 15 1941 with temporary relief 

j ® omina] pelvic and perineal findings remained negative 
Col ” 1943 because of further difficulty it was decided to move the 

by disengaging it and dropping the splenic flexure Conse 
p l”' ^‘•hniary 5 the colostomy was detached and the entire al domen was 
rencT^ h results A small poruon of ilcum had herniated through a 

°^tntum The colon was freed to create a stoma that proiected for 
Q the shin Two months later a banum enema was negative 

^ 9 1943 eight years after the abdominoperineal resection the patient 

luced* 1 fi bulge m the perineum which was larger on standing and pro 
'uppo ” 4 pressure m this area She had thought it necessary to apply t 
howel^ ^ <^tfecc could be felt at the site of the coccygeal removal and loops of 
be felt spreading rut under the penneal shin Not until five months 
p 1 ^ ' ' * realize that this pcrincil hernia as related to the difficulty with 
" '«^omy irrigations 
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/it Operation on December 6 1943 under spinal anesthesia the 
hernia Mas repaired /rom below The penroneaJ sac uas adherent to 
the skin and was dissected awaA Sescral loops of bowel were pushed 
upvtard and the sac was excised The neck of the sac was at the level 
of the uterosacral ligaments and the mobile atrophic uterus was used 
to obliterate the hernial ring suturing the uterus and broad li aments 
to t))C posterior aspects of the uterosacral ligaments that is a postenor 
interposition of the uterus The pcUic fascia was closed as a separate 
l3>cr beneath the interposed structures The subcutaneous h>ervas 
next approximated followed b\ closure of the skm w ith a small Pen 
rose dram There was no exidcncc of local recurrence of the grouih 
which had been removed eight and a half jears presiouslj 

Tlic patient w as allow cd up on the thirteenth postoperatn e day and 
was discharged on the sixteenth da> One month later her condition 
wasexccllcnr w jth complete relief of $> mptoms Colostomy imgaDons 
were satisfactory for the first time There was a strong perineal floor 
M ith no c\ idence of hernia 


DISCUSSION 

Ten A cars ago ue discontinued removal of the eocevx durin ab 
dommopcrincal resections except for unusual circumstances such as 
bleeding a small pelvic outlet or an unusually large tumor 

As late as 1939 Miles’ recommended removal of the coccy-x duw 
performance of the perineal part of the combined operation Ttus 
practice was also followed bv Lockhart Mummery* ^ EncUni and 
m this country by manv surgeons as a direct result of the influence 
of these pioneers in rectal surgery 
In the ease reported m this paper the coccyx was removed because 
of adherence of the rectal segment due to radiation therapy Its re 
mov al definitely contributed to the dev clopmcnt of the penneiu hernia 
For thirteen years it has been our custom to close the 
about a small cicarct dram the upper portion of w hich is piacro s 
level of the ccnix or the seminal vesicles With the 
the cervix and vagina or the vesicles and prostate gland fall 
contact M Ith the coccy x or sacrum as soon as the dram is ( 

the fourth postoperative day On numerous occasions at su s q 
abdominal explorations following abdominoperineal resections 
position of the pelvic peritoneal diaphragm has been 
ilarly on infrequent occasions the closure of the pelvic ou 
structures mentioned has been demonstrated on ^jP 
perineal wound for possible pelvic abscess Again , 
for recurrence m the perineal wound the prostate gun 
or vagina and cervix have been found against pres 

On the basis of these climcal observations we j 

ence of the coccyx accounts for the infrcqucncv oi p 
It IS certainly true that the closure of the subcutancou 
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would not be sufficient to support the weight of the mtra abdominal 
contents Not onU is remo\il of the coccw unnecessarv but also 
definitel) undesirable and it is the principal predisposing factor in the 
development of perineal hernia 

SUMMARY 

The scant literature on perineal hernia is reviewed This complica 
tion following resection of the rectum is probabN more frequent than 
reports m the hterature indicate Seven cases of postoperative perineal 
hernia are reviewed bricflv including 1 seen at the Lahev Clinic 
A perineal hernia should be treated as an> other hernia nameh bv 
excision and high ligation of the sac followed bv obliteration of the 
hernial ring and closure of the peh ic fascia In the female the uterus 
and cervix can be interposed to support the abdominal contents and 
to obliterate the hernial opening or rmg 
Removal of the coccvx is rarelv necessarv m combined abdomino 
perineal resection for carcinoma and when performed predisposes to 
penneal weakness or hernia 
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CARCINOMA OF THE THORACIC ESOPHAGUS 
Clinical Observafient and Experiences wiih Twenty eight 
Surgically Explored Cases 

R^iph Anwis 


INTttOOUCTION 

( \strn of the csopingus ranks fourth in frequency amon null 
nant tumors occurring m males beyond the age of 20 years* and 
itcounrs for 8 per cent of the deaths from malignancy beyond tlie 
same age ’ ( ertain cases bate prosed amenable to surgical therapy 
nnd at present successful surgical extirpation offers the only ray of 
hope to this forlorn group of patients Traditional professional pessi 
iiusm about the disease late referral of patients for surgical treat 
menr inexperience of surgcom in the technical management of this 
extremely difficult problem a high tendency to recurrence equal sf 
least to that of carcinoma of the stomach or osar) all contfibuted 
ro failure in most of the earlv eases Howexcr the disease u be 
coming increasingly important surgically because of accumubm 
successful eases and patients yyill he coming earlier to surgical ther 
apy Although tlic results still arc unsatisfactory at least they hare 
improved . 

During such a dcyclopmemal phase the evaluation of methods an 
immediate results has value consequently the experience of t 
Lahey Cimic with carcinoma of the thoracic esopha«»’us is bcit^ ^ 
corded 

We have established the diagnosis microscopically m 100 , 

July 1 1937 yvhen our first successfully resected case uas 

mittcd * to December 31 1943 In all but 28 the lesion w 
operable at the time of diagnosis because of extension ij 

general condition or adv anced age This report is concerne u 
28 surgically explored eases 


SYMPTOMATOLOGr AND DIAGNOSIS 


The symptomatic onset is usually insidious Some 
phagia is by far tlie most common symptom Other comp 
substernal oppression regurgitation shortly 
ability to swallow liquids but not solids epigastric ; notch 

after eating and a sensation of pressure m the sup 
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Weight loss almost alwajs occurs but weight loss m itself is not a 
reliable indication of ad\anced disease because it maj be secondary to 
obstruction b> a small operable carcinoma or even in rare instances 
a benign tumor Back pain however is of serious import implying 
deep ulceration around a growth or extension into the paravertebral 
structures In a patient bevond 35 vears of age anv change at all m 
the normal act of swallowing should arouse sufficient suspicion to pro 
mote acuve diagnostic measures Difficulty in swallowing should be 
regarded hy the profession and the public in the same light as a lump 
m the breast In each instance haste to establish a diagnosis is eqiiallv 
imperative A policj of watchful waiting must be abandoned betore i 
majorit) of patients with djsphagia from esophageal carcinoma will 
undergo operation sufficient!) early to receive benefit In our group 
f e usual duration of symptoms before hospitalization was between 
tour and eight months 

A diagnosis of carcinoma can be confirmed or excluded proniptl) 
and accurately by following a definite routine with every patient who 
as an) difficulty m swallowing The first step is fluoroscopy with 
arium with observation in both the anterior posterior and the oblique 
" evidence of a lesion is found the next step is esophagoscopy 
a removal of a biops) specimen if tumor tissue is seen Although 
P"^Soscop) is essential for confirmation of the diagnosis it does 
sib show the full extent of malignanc) because of the pos 

tfiA ewnsion outward rather than inward or metastasis along 
l)mphatics It therefore furnishes an almost final 
P 0 of diagnosis but is less conclusive as an indication of operabiht) 
stn esophageal obstruction whether from a benign tumor 

^^cture or malignant disease mi) be almost complete and )et pro 
S)mptoms Mosher*’ has stated that a patient with an 
P agus with a diameter of onl) 4 mm may have few symptoms 


PRELIMINARY PREPARATION 

vv ith ^ sufficient!) long period in which to get the patient 
carcinoma of the esophagus in the best possible preoperative con 
deh° H spent As a rule these patients present problems of 

Alth emaciation avitaminosis and virulent mouth organisms 

bos ^ normal consistenc) when 

most instances a restorative program can be carried out 
^^^mll) bv oral administration of high caloric liquids with vitamin 
enf electrolyte supplements Mouth h)giene should be 

blood transfusion should be given in the presence of 
5<^condar) anemia 

fake h^ ****vcs in spite of obstruction which prevented adequate in 
fhe ^'^'lovvmg we have been able to pass a Levin tube througli 
In caused bv the tumor and feed the patient cffcctivclv 

)ears we frequentlv resorted to enterostom) cither gas 



nastomy or jejiioostonj} for prelinunarj prcparatjon, but recoiti. 
bavc less often found Jt ncccssm One advantage of prelimmm 
cntenwtomv is fh.ir Jt pros jdcs a means of feeding the patient for the 
first week postopcnnvcis but it has certain disadvantages aUo First, 
a gastrostoniv imv con^Jicatc the wohthzation and resection of the 
stomach althout^h this has never been a serious factor Second 
patients should receive verv little food for the first few da}safttti 
resection of this nngnitiulc If the operation is successful they will be 
able intake food orallv aftcrrcmmal of the lower third of the esopb 
agus or through the ncwlv established gastric stoma after removslcf 
the entire esophagus TlurdK the usefulness of jejunostomy ts IimiKd 
m (hintion and there is ahvavs some risk of intestinal obstniccoa 
nrniinil the adherent loop into which the catheter is inserted 
1 o atraira suig-jcal suiwss m the treamicnr of carcinoma of ibf 
csoplngu chere arc nianv <l3ni,crs lo be o\ etcome other than tho t of 
a purclv technical nature In addition to those factors already mto 
tinned the age cardiovascular condition and body type ate mipor 
tant The far short necked barrel chested emphv sematous pauent s 
a particularSy poor risk No patient has been excluded because of a t 
alone the v ovmgcst being "*9 and the oldest 72 but jt shoidd be bontt 
in mind that the abihtv of i patient bev ond 60 to undergo surgei) of 
such magnitude is often more markedly diminished than the ptnen! 
appeannte suggests rxpcricncc has taught us that patients vvithpim 
in the dorsil spine as a principal complaint arc almost certain to hin 
cvtcmion <r nictavt-vsK which makes the lesion inoperable 


PATHOIOGY 

The onK two cell types we have encountered are ^ 

cmoim and adenocarcinoma In the 28 surgically t'cplotfd 
had adcnocircinonn and P epidermoid carcinoma but a large n«iof 
itv of the adeno rvpc undovibtcdlv represented Spread upv'^m 
the cardia of the stomach In fact a diattnosis of adcnocatcinonuo 
the esophagus implies origin in gastric mucosa but not necessw 
onem within the stomach itself Islets of gastric mucosa 
ire found in the lower portion of the true esophagus One a 
noma developed m an csophagcil div crticvilum and 3 adcnocarci 
were found wtclim a (liapliragmatjc herniation 

The role of chrome tmaaon m connecfiw? ujtb achaiasia 
mentioned by others ® ' and in 1 case in this senes an 
developed in the lower third of an esophagus that 
w itli cardiospasm for more than tw cnt> > cars It is 
uch cases have statistical significance but it is ot Keen wb 

ticallv all of the eases reported including our ovi^ na 
iniCtcd to possible chronic irritation (cardiospasm) ,nrelr 

teen vcirs They thus support the empirical rule that “ vjjcsmis 
dev clops at the site of chronic imtatton such as an oste 
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or chronic ulcer withm a period of less than fifteen years although 
the development of malignancj in the scars of old bums is an e\ 
ception 

Our former belief that a short history meant probable operabilitj 
has had to be modified somewhat Two patients with symptoms of less 
than one month s duration had inoperable lesions at the time of e\plor 
ation because of glandular metastases and the\ illustrate the notable 
tendency of carcinoma of the esophagus to extend along the submu 
cosal lymphatics at a rapid rate and for a considerable distance On 
the other hand the growth ma\ remain localized for a considerable 
period of time as shown bv 1 of our patients who had no signs of 
extension or metastasis after eleven months of dysphagia and is still 
vv ell and w orking SLxteen months after operation 
Metastasis into the nodes along the lesser curvature of the stomach 
diaphragm is frequent from carcinoma m the lower thmd 
suspected m any lesion located below the midpoint of 
V esophagus Lesions behind the left primary bronchus and 

the aortic arch are likely to extend directly into these structures and 
hus quickly hmit operability Recurrent left laryngeal nerve paralvsis 
^ m association with lesions m the upper third of the 
sophagus and supraclavicular glands become involved mainh from 
disease in this location 


ANESTHESIA 

administered intratracheal anesthesia is a basic prerequisite 
l! would classifv his technical successes in this field 

other than fortuitous accident The anesthetic agent is secondary in 
portance to the competence of the anesthetist responsible not onh 
r Its administration but also in large part for the w elfare of the 
P lent during the operative procedure 

TECHNIC 

4** '^^^^'oomas of the esophagus would be operable if submitted to 
y P sufficiently early and all cases that cannot be operated 

case? ^ hopeless prognosis It is a sad fact that only 16 of the 100 
able f Lahey Clinic m the last six and a half > ears w ere suit 

lime ^^section and that 72 of them were too far advanced at the 
’^gnosis was made to justify exploration 
the th ^ patient with a carcinoma in the upper rwo thirds of 

niidd!°h^7r^ esophagus referred to b\ Churchill and Sweet® ® as the 
pleural ‘ esophagus is beset with many difficulties A trans 

plann level requires the establishment of properlv 

antcr^ executed gastric and esophageal communications with the 
jjQj, h either prehmmarv or contemporarv to the resec 

'^sed ^ nibber tube or an antethoracic esophagoplastv can be 

^ sequently to reestablish continuity between the upper and 
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lower stoims Man> stages nnd considerations ha\c been used in an 

attempt to accomplish a satisfaaor\ ph>siologic end result Tojusuf) 
subjecting a piticnt to the risk and suffering of man) operanons it is 
tsscntnl first that he Imc a reasonable chance of cure To this eni 
tv erv effort is made to determine operabilitj of the lesion in advance 

r nnncrl) m c felt that the first stage should consist of laparotomj 
arid some sort of gastrostonij for feeding the patient* in most in 
Stances to lie used later m the constrtiction of an artificial csopha^ms 
We preferred the Reek Jiami r\pc making a tube from the greater 
turvaturc of the stomach and elevating it as far as possible up the 
chest w all The stoma often can lie brought up to the nipple line 
Since one of the earliest sues of metastasis of niid and lower esopfi 
ageal carcinoma is to the subdiaphracmatic l>mph nodes this furnished 
anotlicr reason ft>r prcliimnirv laparotomv as thoracotomy might 
thcrchv be avoided If no evidence of metastasis was found thcBecli 
Jianu gastrostomv tube was made and as much tune as necessary mas 
taken to get the patient in suitable condition for the transthoracic 
resection 

lately we have reahred that all except completely obstructed pa 
ticnts can be fed mtcnsivcK on Inch caloric liquids with vitamin 
supplements and thus prepared for operation as w ell as by gastroswmy 
or jcjunnstoinv ScconvlU since the stomach is often contracted from 
disuse It nnv (ic too small for making a satisfactory tube and a i 
same time saving enough tissue for contimied effective gastric fane 
non Tliirdlv this type of procedure often tcmporaril) jncrcasrtthe 
dchihtv that exists m association with the malignant disease and w 
have seen several weeks elapse before the patient regained his equili 
mini rourthl) even after the laparotomv one still docs not krou 
whether tlic carcinoma is inoperable from direct extension and 
rotomy plastic gastrosinim and thnracotoim amount to consi en e 
surgery to establish this point In other words surgical 
a comliincd diagnostic and therapeutic nature which b cause o 
findings ma\ be restricted to palliation should be kept within 
that will affonl pallntion rather than make the patient worse i } 
we have learned to mobilire the stomach itself more and nwr 
have observed that it functions better with a stoma only in i Pi^ 
end than w lien div ultd into a nihc u 

In an apparently operable niidcsophagcal lesion we now P*' . 
opening tile left clicst as the first stage and determining' 

If resection seems feasible after thoracic and abdomina exp ^ 
through the incised diaphragm the esophagus is .[jjttef 

cardia on the gastric side Although the low er esophagus 
stoma than the stomach from the viewpoint of later P j of 
non It sliould be discarded because of the pronounce 
carcmomatovis cells to migrate downward into the su 
ageal Iv mphatics The upper end of the stomach is close 
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to the abdominal wall beneath the left costal margin where a catheter 
placed into the stomach for feeding purposes emerges through a stab 
Mound The entire esophagus is then mobilized and divided above the 
tumor The cervical esophagus is drawn out through a small incision 
in the lower left neck and its end if long enough is implanted in a 
stab wound below the clavicle Closure of the diaphragm and chest 
Mound completes this stage 

A few weeks later the abdomen is opened the stomach mobilized 
and earned as far as possible up the chest wall and a stoma established 
Some weeks or months later the construction of a connecting skin 
tube can be undertaken 

The thoracic approach to tumors of the lower third of the esophagu 
offers certain advantages over the abdominal route even when a large 
part of the lesion ma> he within the cardiac end of the stomach A 
Mide and direct exposure is allowed After opening the diaphragm 
one can mobilize any part or all of both the stomach and esophagus 
nf pvlorus can be elevated to the diaphragmatic hiatus 

ond of the stomach can be preserved for direct anastomosis 
"ith the esophagus or if preferable a total gastrcctom> can be done 
prior to an esophagojejunostomv The possibilities of wide resection 
and reanastomosis are the great advantages of this approach for lesions 
nat lit or extend more than 2 inches up the esophagus it is the only 
exposure which will permit such a procedure However I wish to 
make clear our preference for gastrectom> by way of the abdominal 
route for the majont> of upper gastric lesions and to emphasize that 
isease involving onlv the terminal inch of the esophagus as an exten 
ion upward of gastric mahgnancv can be removed through the abdo 
en as successfully^ as through the thorax Lahey and Marslnll^^ “ 
^^^ribed the technic of total gastrcctomv as we employ it to 
0 iiize the terminal esophagus and to effect anastomosis with good 
^posure The morbiditv is less and complications fewer if only one 
3)01 bod> cavity must be opened These cases of lower third trans 
racic resection then represent onlv those which in our opinion 
' ^^^P^rable bv the abdominal route 

e anastomosis of the esophagus to the stomach or jejunum is like 
> other upper alimentar> tract tvvolajcr anastomosis with these 
ceptions Only fine interrupted stitches should be used m order to 
^^^ro'ving of the esophageal lumen which would result from 
an h 1 ^^mng suture The tumor bearing portion is left partiallv 
tom^ tl^e esophagus until the two posterior lavers of the anas 
Morl^'^ completed The remaining attachment is gradually divided 
j from each lateral margin toward the center just ahead of the 

Lembert enfolding stitches placed as the first row of the 
interior lav er 

a simple points have been of incalculable value m making 

nicall) satisfactorv anastomosis with reasonable case m a region 
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that js admittcdl) difHcuk As an additional safeguard against stenoaL 
the esophagus IS cut across oblitjud) rather than transverseh Ima 
mation of the csopliagus into the stomach cavitj is mentioned oniv w 
be condemned liccausc later stenosis « almost certain to occur \\t 
beheve meticulous union In Ja>er to la>cr suture is preferable 

Carcinoma located bctu een the aortic arch and the inferior pulmoa 
3r> vein if resectable usuallv has had to be followed b> cstenonza 
tion procedures We have not performed an end to end csophaged 
anastomosis but reported attempts after removal of malignant dacast 
have been uniformly unsuccessful The reasons for this are not 
to understand The esophagvis has no serosal cov enng and lacks moW 
it> Its mcaffcr tilood supplj has no collateral support Its muscle fiben 
run longtiudinalU and retract strongl> awaj from a transverse ina 
Sion 

To m> knowledge m the last )car however at least J cases of 
carcinoma m this location have been resected with restoration of con 


tinuicj bv esopliagogastnc anastomosis at or near the aortic arcii. 
Sweet” has told us of a ease and Gariock** has reported a case Our 
patient died of right heart failure and pulmonarj edema three djj5 
afterward Autopsv showed the anastomosis to be warerti he and there 
was no pleural infection so we think there is merit m the method The 
high upward mobiliration of the stomach m each of these J instsnos 
depended upon division of the apper branches of the left gastne 
arterv near the lesser curvature as well as complete mobiliaatioa cf 
the greater curvature We beheve these cases indicate pro ress m i 


trying field 

IiifecUon IS a hazard secondarj onl> to inopcrabiho in carcineiw 
of the esophagus and scrupulous attention must be go en to its pre 
scntion The outstanding causes ate soiling during the operame pr^ 
cedure and leakage from the suture line Helpful prevenme dtu 
include the use of cclloplnnc incorporated P 

light suction at the suture fine during placement a Miller 
on suction with its end I inch above the level of division an 
balloon JO per cent inflated It seems redundant to state that t ® 
line muse be made and mamiaincd compIctcK free of tension u 
face rcill> cannot be overstressed Even the slightest violation 

principle usuallj means a fatality from leakage and 

damidc is routinely applied locally at completion of ^ * r ,„4 

because of its proved bacteriostatic cfTcct nnd blood 

mg per cent arc maintimcd by appropriate 

of sodium sulfadiazine from fort) eight hou« preoperatne) 


week postopcramcly i ,n <:houl<Hje 

Closed mtcrcostal catheter dtamnqc of the pleural ca > 
earned out for a few d3)s until postoperative Xranstoo'^ 

subsided and the danger of pulmon-vr) atelectasis « P 
both during and immedntcl) after the operation a 
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used Fluid electrol) tes protein m the form of ammo acids and the 
water soluble vitamins are supplied parentcrallv during the first wee! 
tollowmg operation Administration of water is started b> mouth or 
gastrostomy on the fourth da> and the diet is increased graduallj 
each da> thereafter until a soft solid peroral or full gastrostomv intake 
IS attained on the fourteenth postoperative div 


RESULTS 

patients submitted to surgical evpioration were 
inoperable because of extension or metastasis or both Six lesions were 
a enocarcinoma and 6 epidermoid carcinoma in rv pe 


16 


SUllMARY or 100 CONFIRMED CASES OF CARCINOMA 05 THE ESOPHAGUS 
July I 1937 to December 31 1943 

Inoperable 7 

Operable 7, 

Evpioration only j2 

Epidermoid carcinoma 6 

Adenocarcinoma 6 

Resection 

Adenocarcinoma (resection and esophagogastrostomy) 10 

Lotv er third 9 

Middle third I 

Hospital deaths 4 

Hospital survivors 6 

Now surviving (25 months) 1 

Later deaths (3 6 10 13 and 50 months) 5 

Epidermoid carcinoma 6 

Lower third (resection and anastomosis) I 

Now surviving (16 months) 1 

Middle third (Torek operation) 5 

Hospital deaths 3 

Hospital survivors 2 

Now surviving (12 months) 1 

Later deaths (3 months) 1 


had a resection performed There were 7 hospital 
nom V with adenocarcinoma and 3 with epidermoid carci 

Pcr^^i were 9 survivois Six of these 9 patients lived for 

p^^iods varving from three to fift> months after leaving the hospital ' 
c patients had adenocarcinomas and I had epidermoid carcinoma 
^'entuallj died from recurrence or remote metastasis Three 
0 vvith adenocarcinoma and 2 with epidermoid carcinoma) 
for twelve months sixteen months and twenty five 

rcspectneh 

vver* classification location and t>pc of resection the results 

^ follows Nine of the 10 adenocarcinomas were located in the 
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lo^vcr third of the csopiianxjs and the tenth had attended tipward to 
mtoKe the middle third Resection m each c;«e was followed by 
csophagogastrostom) In the tenth ease the anastomosis « as made jun 
under the aortic arch Tout patients died in the hospital In the < 
patients nho sursned hospitah/^non death occurred later at thre 
Ml ten th«UtT» Wt% TonntWs ^ pattent » snft hsmg at niern 
fi\ c months 

fne of the 6 epidermoid carcmonias were located in the middle 
third of the esophagus and I was located m the lower third I^tenon 
of the lower third lesion was followed by esophagogaswostooiv and 
the patient is liMnt* sixteen months after operation A.ToicV optia 
tion M as done m the other S cases Tlitcc patients died m the hoTJiol 
and ’ sunned One of these sunnots died three anl a half mondis 
later of aspiration lung abscess and at autops> a small nctastauc 
nodule was also found m the mediastinum The fifth patient js livm 
one tear after operation and uses a rubber tube connection bet'i.tsn 
the esophageal and gastric stomas for feeding purposes 
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THE DEVELOPMENT AND IMPROVEMENT IN THE SUR 
GICAL TREATMENT OF BRAIN TUMORS DURING THE 
LAST THIRTY FIVE YEARS 

Gilbert Horr\x 

So\ipuii\T more than three decades have elapsed since the radical 
attack on tumors of the brain \vas begun by Sir Victor Honley m 
Lngland and bj Dr Hanev Cushing m this country Alanv and s/e 
nificant advances along \anous lines have taken place since those early 
days but it is still most difficult to displace from the minds of the 
medical profession the notion— which became firmly fi-ved in the 
pioneer davs of neurosurgery —that all brain tumors arc pretty hope 
less lesions that even though some might be removed successfully the 
vastmajonry recur and in the meantime the patient are at best se/ffl 
inv alids There vv as much to w arrant such a point of view for a Ion 
period of time and indeed from the davs of the earliest attempts at 
brain tumor surgerv (IS80-I890) until at least the end of the first 
decade of the twentieth century (some thirty y ears) the statistics of 
useful survival after brain tumor operations were so devoid of encour 
agement ns to make it seem that such operations were indeed hariv 
worth while 


6>RtY ATTEMns At TUMOR EXTIRPATION 
Aside from an occasional brilliant result after the removal of en 
capsulatcd mtraernnia! growth (Macewen 1879 ** Durante 1864 and 

K,ecn 1887) “ the vast maforicy of these early attempts at tumor ettir 
pation either ended disastrouslv or with onlv temporary relief from 
the symptoms Indeed not onlv were most of the growths mcorn 
pletely removed but in addition an extremely smill percentage o 
umors were considered capable of removal by the neurologist v. 
n those davs had great difficulty in persuading a surgeon to underta 
he operation , 

As late as 1906 Knapp* a leading neurologist m ^ 

,vho had been particularly interested in urging operations for n 
umors collected 828 cases from the literature m vvhich attemp 
iimor extirpation had been made It was slid that 471 of the 
vad been removed but complete removal as we now know * 
cerrainlv the exception rafher than the rule and therefore , 

and eventual death was the final outcome m a large 
these cases In 357 instances the growth was not remove 
were 265 deaths following opcmtion rurthermorc Knapp fjjjj 
lus study of such follow up records as were available that mos^ ^ 
patients who were said to have recovered only lingers o 
time paralytic epileptic or blind 

m 
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RcstiIs ^ch as these would, oi conree, mrill th** idee o hop*fis^ 
cisr ccfuctmng th“ eSc2c\ b’^sj tuiro*" <urgc'' n: o ci.-'d. o 
32 ph^-segus 2ud from them, ui o the cimd, o ts** p^bLc. T tecrir'* 
ctuersl!" agreed b\ all the leadmg ctcro^ogins o J* vt' '■a b\ 
c.<’ 0 th» «Tirget>TS who fa..d dealt vnJi these les o-^s zr. on! to 
10 pe” ces- all bram turco'^ were capable o b ng o'' ed c'^j" 
ti* pti«pect o a successnd resUr. It ts to b- nr sd. ho'^e^ i*- 
and fjy h.ryT the crea’’ p o^•e*■ net.roru’getri. c“v“ 

«crZ,«*d to tnrs idea and it ti'aa th“v v ho b“gan ana con:m”‘n5 
upon bnici nKTO-s to tf-e pom*- wn-'e r coz’d be ^ d tn_ 
prz-z- fcirboTsg <uch a growt h would hgre lezr -n ch_r~ 

0 fcareg r rerroved. and u ren'0’*ed, an cxcell'n: o cs^'u 

hre 10- a period ranging from five to tnim veer- 

frO^KSS S? C£ riC- I RU- CC O' 5 A. D E> 3*' 

To gara a dearer and mo-c idea as to ho nr? o'* 

C3en- accomplished- the vears stzee aboz' 1910 na' be dr-d*a 
cro ciree app-oxnna elv equal penod> o ten to ra eh e % ears eecn- 
A. tfc- begasr-g o^ the fiir' of tho^e penoda, tc* c oom" o 

h'la tcr-o surgerr has b'*en no-ed. la addmon to tr* «tanst:cs civ*n, 
*3^*- highls xmpo'tam- and o^-qco ed p-per is tha b Toom in 
191^ This was an anils'^ the b-am nr^' pstiers one's ed cnon 
br-dr Honle^ at the N^aoml Ho-pzal. Qz-en Square. Lo*'d)n. 
O* th-* paa-nts opera ed upon. 1ST hed nnro-s uhLch t\ere 
£ed hs'o’ogicaHv \cco-diag to Gu-ts * v-^-o nrw-wed Too m s ^e-’to 
Cl I9 j^ tn o-dtr to d—enztne end results tar as possTo’e. a leas' S 
pr’StDperatr-e deaths occur-ed. Ths was an ope-en- c irota! n o 
^ per cer- O th- «U'vrvo's, j>I (16., pe- cea ) lived frer^ tlt* 
t='‘^ to inre and a hall ^caIS. O' these. 1- (7 - pr- ce'' ) T-ere 
pn>jah!\ csefcl citizens. 

In X9I- Kcttii*r^ repomed tre resuls from his CXn.c a B'csli— 
There ■wem (rr vcnfi'sl retro’s in 10- p-ti-ns op-r^ ed upon, and his 
^eratwe rxinalitv was -j per cent. Th—e were 2- pan-nts f> per 
who su-vived operaaon fo- p«nod> up to sre \cars. ard o 
11 (17 per cen ) wc'e cons*dered cured fo- from sre r'cr’ii, to 
stt ■'ears. KCttr®" stmed tha' Krauses tro-talm (Berita) was aboi- 

9ptrcer and tha' von EsseLbem s ( wx> ^ p-- ce"Z 

^ be^o-e the pubLcaaon o*' these tv o papers, a conretrabh 
hope u! ro e had been ^ound-d m di* Ktu'ed S~i cs m reca-d o 
h'am txz'o’s In 1910 Ceshmg* renonrd hs results w-’h €-" p-a-nts 
tha- ‘-16 cases after removal and 21 ca-es a t r c-co'mi’esw 
be conservative, gre a dv bcc*£ ed and a n-tzber c trem p-oo- 
cured, makirg a p erce n tau* o IS ou” o*^ tr* 6* paa— o tn^- 
I^e rcuam'd. ter’’po'ariIv a' least, a fell r-easurc o hea’ h- Fcnh— 
’^'e. Cushmgs tronalm in dus croup vas 12.. pc' cem. contrast'd 
CO 0 per cttT' a th* European chnics. IAcv-tsc m dscusrrzr 



kuttncr s paper m 19 b Cushms* again reported the then almost m 
belies able low mortalits of 8 4 per cent for operations upon 130 bnm 
tumors Although end results were not discussed these mortality fig 
urcs at least show cd that patients with brain tumors could be operatnl 
upon with comparatuc safet\ and that the prevailing prohibitive 
mortality rate was capable of being greatly improved 

Further progress with a specific type of brain tumor namely the 
ntoustic neuroma or ccrcbellopontilc angle tumor was also furnished 
by Cushing* in liis monograph in 1917 By the mtracapsular extirpation 
of these benign but inaccessible growtlis the previous excessive root 
tnhtv of 70 to 80 per cent was reduced to 20 per cent or le^ aod t 
hrge proportion of patients were returned to useful life for penods 
of five to ten or more \cars 

from wlnt has been said it is evident that considerable progress 
had been made in brain rumor surgery particularly b\ Cushme in the 
fiv c y car period from J910 to 1915 Even if the actual cures up to this 
time w ere still in the nimonry it least it w as shown that these s r ous 
intracranial operations could be conducted with a much lower mot 
tahty than hid ever \iccn known previously and many patients were 
being bcnchtcd bv tlic operative procedures 

During the next twelve years seven! significant advances in the 
treatment of brim tumors occurred In 1918 Dandy’ advocated the 
mycction ot ^\r into the cerebral ventricles as an aid to the disgn^s 
ind loealirition of brain tumors b\ subsequent roentgenologic swdi 
This has proved to be of the utmost value since it not only hu 
enabled tlic neurosurgeon to be certain of the presence of at least cue 
third more brain rumors than was possible by purely neutowgic 
methods but also has enabled us to gam i much more accurate idea o 
the locahntion of the tumor and thus to attack it more intelligenay 
and safeU Another great aid m the surgical attack upon brain rumors 
^nuring the decade between 1920 ind 1930 was the study^ of them 
vidual tumor groups b> Cushmg ind his pupils By finding out » ^ 
particular tumon w ere most hi eh to be present in a specific area an 
by learning the signs and symptoms to which they gave nse 
neurosurgeon igiin was able to operate with greater assurance 
greater torcsight and thus to iccomplish more than when the esw 
was encountered unc\pectcdl\ and without proper 
measures which might be ncccvsarv In addition to these two 
tic sdianccs two highly important technical aids to 
were developed between 1920 and 1930 namely the use o s 
suction and the clcctrosurgicil cutting and coagulation 
Because ot the diagnostic and technical iid pise cited the 
removal of brain tumors with penmnent rccov erj of the 
came increasingly possible The complete 

tile angle growths (acoustic tumors) was advocated , j,nics 

1922 ind Ins become practicallv routine m most neurosuiy, 
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-and this with a mortality as low or lower (8 to 10 per cent) than 
was possible with the older method of mtracapsular extirpation Diir 
mg 1920 to 1930 pituitary tumors were removed with greater com 
pleteness as operators gradually adopted the intracranial approach 
instead of the transphenoidal operation with its very limited exposure 
It was also learned that roentgen rav treatments might cure a certain 
number of pituitary adenomas but that the best combination for a 
permanent cure was operative removal followed bv roentgen ra\ 
treatment 


Perhaps the best general figures as to what was being accomplished 
for brain tumors during this decade arc those prepared b> Davidoff 
m an analysis of Cushing s patients during the three year period 19’4 
to 1927 after an interval of seven to fourteen years Of 457 patients 
with all types of tumor both benign and malignant 170 (37 per cent) 
were living, from seven to fourteen vears after operation As nearly as 
can be determined from the stanstics given* there were m all prob 
ability almost 100 who led useful lives 

series is compared with that published by Tooth^ in 
13 a great advance in the treatment of brain tumors in the tvventv 
odd year interval is noted 


Tooth 8 Series op 187 Tumors 1913 Daviooffs Sejues of 457 Tumors 1940 
(Operanons largch by (Operations by Harv ey Cushing 

Victor Horsley) 19’4 to 19’7) 

Sur\i\ors (9 months to 95 >cars)= Sorsivors (7 to 14 years)= 

31 (16 5 per cent) 170 (37 per cent) 

Useful survival 5= 14 (7 4 per cent) Useful survival = 97 (21 per cent) 

\Vhat can be said as to improvement in brain tumor surgery durinij 
e ast decade^ In the first place technical methods have improved 
have gained experience pirticularly m the combined 
f suction and electrosurgical coagulation as well as in various 
small details all of which have an accumulative value Newer 
of h'^u have been helpful with an increasing number 

/re ^ Stained anesthetists in all hospitals and clinics The more 
transfusions and thus the near elimination of open 
played an important role as have the recognition and 
oient of postoperative atelectasis 


PRESENT DAY RESULTS 


hch ^ present day operations on brain tumors particu 

tine survival are confined largely to reports on specific 

P s of tumor and this is perhaps the best way in which to gain an 
figures for useful survival in all groups except the pituitary 
that rni,<rv,i pauents with this type of grov th and I have estimated 

roughly one half (30) of those were in useful life 
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accurarc idea as to tiic accomplisbmene w hen intracranial gro^^^hs art 
of such great ^aricfj Tlius it is known that the benign tumors sucfi 
as meningiomas acoustic neuromas pituitary adenomas cwebdiir 
asrroc\toma5 hemangjomatous cysts and a considerable number of 
miscellaneous tumors in most instances can be completely removed 
with a mortahtv of approximately 10 per cent or less The vast major 
ity of these patients should nc\cr hate a recurrence and should !ne 
useful lives thereafter 

According to the statistics on a senes of 400 patients with brain 
tumors operated upon at the Lahej Qmic betweea 19J2 and 1919’ 
?6 per cent of all the growths came withm what was termed a favor 
able categorv that is tumors which could have or should have ken 
removed and the patients cured Actually in the follow up period 
from one to cighr v cars after operation 187 patients survived out of 
the ■’24 classified as favorable for operation In this favorable group 
the operative mortahty was 12 5 per cent One hundred andswty of 
the 187 survivors were leading useful lives Thus of the 400 tumor 
cases 187 patients (46 7 per cent) survived from one to eight years, 
and 160 patients (40 per cent) were useful citizens These figures do 
not take into consideration a funhec pcrccntace of patients m the so- 
called unfavorable group many of whom not only recovered ftora 
the operation but actwalh lived usefully for manv months or e»«i 
years 

A further and most hopeful aspect of the operability and sumval 
of patients with brain tumors is furnished bv Denier* who in 1919 
reported upon the insurabilitv of patients from whom brain tumors 
had been removed TJic company which Dcnker represented fisd 
insured 37 such patients after careful review of their histones snd the 
pathology of the rumor Only 8 of the patients had died since the 
issuance of their policies and only 4 of the deaths were in any vxiv 
related to the rumor 
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INTRACRANIAL ANEURYSM DIAGNOSIS AND TREAT 
MENT OF ANEURYSM OF THE INTERNAL CAROTID 
ARTERY 


I Pojpjs Hum 1 Hw AND D\nui Welur 
IHTRODUCTJON 

lNrH\ui\sv\» 'vncunsnxs nrc tchmcls common and it they are 
rtcogni7ciJ carh arc ctrtainlN not as hopelc!»s as has been supposed 
The ctiologic factors mv i>h ed m the production of mtracramal an 
curssms as well as thetr pathologic nature cleirly indicate that the 
onlv if gical therapeutic approach to the problem is early surgical m 
tcrtcntion I ortumtcls many ca cs of vntracnmal ancurssm lend 
thtnisehcs well to such treatment likewise the outlook becomes 
more pcssmustu. \n the untreued eases because of the irrei ersibilm 
of the pathf lujjU. priiuss and the imminent dangers of rupture for 
that reason carK diagno is and treatment arc csscnml 

eriOtOOY AND fATHOlO&Y 

Most insesticators agree that the imjonty of aneutssms ace of con 
genital origin hut that irtcnosclcrosis infection and s\ phibs hate been 
precipitating causes m mam cases’ Forhus* and more rccentij 
hremer' have offered tomincmg ctidcncc m fas or of the hypotfi 
esjs that it is the inherent weakness of the scssel wall at the bifmw 
tion points which predisposes it to local dilatation There is conid 
crable sanation m the thickness of the aneurysmal waff unefoubcewy 
innucncing the si7e of the ancurssm and the potentialities of rupture 
Ic mav ht saccular or fusiform \ar\mg greatlv as to sire produeme 
ssmptoms either In direct pressure on contiguous structures 6j se 
tual rupture or h\ si fttnmg of the area dfstd tn the aneiinsm as a 
result of ischemia 

Aneurssms occur m both sc\cs hut arc perhaps more frequent w 
women Peculiarly enough they do occur more often on 
Side as reported hi other imcstigators and in our own senes 
of course increases the haaard of treatment because of the possi i 
tics of interference w ith the speech areas but need not necessanb 
tent active surgical intervention Tint manv are insidious or oo 
form until hter in life is evidenced by the fact that the . 

not manifest themselves until the hter decades 
been Inown to occur m children and young people Subara 
liemorrhages or actual chnicsd manifestations arc bv far more 
inon between the ages of 40 and 60 
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SYMPTOMS 

The usual cardinal signs and symptoms are periodic headaches usu 
all) on the side of the lesion pam m or about the e>e tngeminal 
neuralgia in one or all the branches most commonl) in the first uni 
lateral unpaired Msion optic atroohx defects m the field of vision 
and those due to subarachnoid bleeding such as stiff neck dizziness 
fainting coma or convulsions The duration of the sv mptoms mav 
'ar) from dajs to >ears before recognition of their importance 
Headache is b> far the most frequent initial symptom and manv 
patients have been treated for migraine for >ears before the serious 
ness of the pathologic change revealed itself by the addition of ocular 
motor palsy or signs of rupture Although the syndrome is usuall) 
of sudden onset it may be insidious panicularlv^ when there is no pain 
Either impaired vision or extra ocular muscle weakness may represent 
the mitnl symptom 

Among the less common findings are papilledema retinal hemor 
tfiages exophthalmos bruit symptoms of pituitary dysfunction and 
internal hv drocephalus The objective presence of the bruit is exceed 
in«Iy rare although sub|cctivcly it is relatively more common At 
times one finds cases simulating pituitarv adenoma sphenoid wing 
meningioma cramophary ngioma tumor of the corpus callosum malig 
nancy of the nasopharynx trigeminal neuralgia atypical facnl neuralgia 
sinusitis and meningitis 


DIAGNOSIS 

Although the clinical syndrome referred to previouslv is almost 
pathognomonic of aneurysm of the internal carotid artery or ante 
nor portion of the circle of Willis it is onlv presumptive Vcrifica 
non rests upon the findings of roentgenologic examination pneumo 
encephalography and arteriographv or exploration 
Koenigenogram —Accurate roentgenologic interpretation of films is 
dependent upon the quabty of the film as well as the experience of 
the roentgenologist In order to visualize small lesions m or about the 
sella turcica properly exposed well developed stereoscopic films of 
t e cranial v ault in the exact lateral position are necessary One must 
e able to visualize both the anterior and posterior clinoids from a 
■tteral view and the tips of these processes from anteroposterior and 
postero antenor projections Calcified aneurysms mav be visualized 
mrectly On the other hand if calcification is absent then erosion 
^^rpening or elevation of the clmoid processes is significant Often 
°iie sees a unilateral erosion of the lateral wall and floor of the sella 
furcica enlargement of an optic foramen particularly when the an 
in a cav emous sinus or thmmnn and erosion of the sphe 
”oidal ndge Secondary changes m the sella turcica or dorsum sella 
result from internal hv drocephalus caused bv blocking of the 
subarachnoid spaces with blood following rupture and subsequent m 



70'> JAMES L POPPr'f, HUGH P HARP DAMEL WELLER 

tcrfcrence \uth the cerebrospinal fluid circulation or from direct 
blockage of \cntricular drainage bj the aneurysm if of sufficient size 
Ventrrculogeam and Encephalogram -In small lesions these studies 
usually arc normal ho\\c\cr ihcv may attam such size as to distort 
or produce filling defects m the -mtcrior and temporal horns of the 
lateral \cncndc the third \cntnclc and the basal subarachnoid spaces 
(pontis intcrpcduncuhris and chiasmal) As mentioned pre\ious!j 
internal hj droccpbahis frequentb is demonstrated 
Arteriogram— Tins method of diagnosis is iinqucstiombly the most 
accurate Treatment can be earned out is soon as the diagnosis is 
established without siihfccting the patient to another operatue pro- 
cedure Exposure of the carotid irrcncs is earned out under ster^c 
conditions Satisficrorv films niaj be obtained b\ the direct injection 
of 4 to 8 cc of thorarnsr into the internal carotid arterv This should 
be so timed that exposure is simultaneous with the injection of the 
hst cc of flttid Single or stereoscopic lateral films are taken \iith 
the patient in the supine position Tolerance for complete occlusion 
of the infcrml carotid artca can be determined while wsitm for 
doclopmcm of the roemgenograms If the pictures are suitable an 
cvirjsmal dilatation if present rcidd> can be identified 


TREATMtNT 

Conscnitnc incisures is a rule arc disippoinnng It is true that d 
a patient Ins had tine episode of bcniorrlngc with recoxery henu) 
go on for njin> >cirs with no treatment other than the axoidanceof 
all unnccessan procedures that ha\e i tcndcnc) to mcrcsse mtra 
arterial tension . 

Surgical interference should be instituted in patients xxho have had 
more than one hemorrhage regardless of their prcscntin" sj mpiotf® 
since the probabihtv of a fanl hemorrhage is great . 

Surgical treatment of an mciinsm is either direct by exposure o 
the lesion through i cramotomx or indirect b) ligation of the coifl 
mon or internal carotid anerj Tlic procedure chosen depends upo 
the mdn idual ease Cramocomj w Inch is hazardous should be und 
tal en only when (he site of the aneurysm is favorable for etcisio^^ 
trapping or reinforcement of the weakened wall Indirect suigic 
treatment is less hazardous and easier to accomplish . . ? 

Before one attempts to ligate ana of the great vessels of the n 
he muse be certain that the colhtcral circuhtion to the brain , 
quaie This is best tested b\ preoperatn e fractional 
the artery to be ligated until the patient is able to withstand ^ ^ 
closure for ten minutes three times a day On!\ those 
have classical symptoms and signs and who we definitely lee 
aneurysm are subjected to this procedure . 

Patients with actual bleeding ire treated conservative/ 
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bleeding stops However during this interval the> are prepared for 
surgery It is important to determine vv hcthcr the patient has an ir 
ntable carotid sinus and if so compression of the common carotid 
artery proximal to the carotid bulb should be carried out Before 
applying the Light collar the initial digital compression of the arterv 
IS performed for one half to one minute If there are no signs of in 
adequacy of circulation or irritable sinus the collar is applied each 
day until the patient is able to tolerate closure for ten minutes 
UTien the preparations are complete the artery is exposed under 
local anesthesia This serves two purposes namely it anesthetizes the 
carotid smus with novocain and thus prevents anv sequelae from irn 
tability and it determines whether the patient is able to tolerate com 
plete occlusion A complete or partial occlusion of the common or 
internal carotid artery then is performed After ligation and closure 
of the wound the patient must be placed in the Trendelenburg 
position for three days to insure adequate circulation of the brain 
The maintenance of normal blood pressure is important in order to 
prevent circulatory changes that may be disastrous ® 


REPORT OF CASES 

Case I -A 37 year*oId woman was admitted to the hospital on September ’9 
WJ v\ith a complaint of left sided frontal headache nausea and vommng for 
nx weeks and paralysis of the left eyebd for three days 

Six weeks previous to admission she suddenly^ developed a severe throbbing 
left frontal headache that provoked nausea perspirauon and vomiting She rested 
and recovered m twenty four hours One week later she had a similar attack 
and a diagnosis of migraine was made 

One v\eck previous to admission she fainted became ngid and was uncon 
scious for six minutes There were no focal convulsive movements 

Three days previously the left eyelid began to droop and completely closed 
Within forty-eight hours There was no history of head injury no previous vnsual 
‘sturbances or any other neurologic syTnptoms The pcnonal and family histones 

Were noncontributory 

On admission the blood pressure was 83 mm of mercury systobc and 50 mm 
lastohc The pulse rate was 80 and the respirations Id The heart and lungs v ere 
tionnal 


4 was essenually negative The hemoglobin w as 14 1 gm erythrocytes 

^000 and leukocytes 7 850 Differential count showed polymorphonuclear 
«lis 72 lymphocytes 26 and eosinophils 2 per cent The blood Hinton lest was 
s^tive The initial pressure on lumbar puncture was 300 mm of water The 
tii ssaj bloody Chemical examination showed 2 700 red blood cells 

tereoscopic lateral skull plates were negative 

j neurologic examination the neck was moderately stiff There was no evi 
5*^^^ hruit on auscultation over the eye and entire sknill There was a com 
eft ophthalmoplegia mvohing the third fourth and sixth nerves The disks 
^ ”e normal m outhne There was no evidence of any optic atrophy papilledema 
hemorrhages The remainder of the cranial nerves were normal All 
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ttecp reflexes were equal and a«nc There was no Babinski or Hoffmanns sgn 
Tlicre as no evidence of weakness paralysis or atrophy m the extremiaes no 
iispanty to the tcstinj' of position \il ration pinprck and to ch 

Tlie d atrnosis \ as aneury sm of the left internal carotid artery with rece t 
rupture and the patient was place 1 on fraction 1 occl sion of the caret d artery 
in prcparati n for arteriograms and igauons Artenograms \ hich were mad 
on October 7 demonstrate I a large aneurysm of the internal ca ot d art ry (F g 
26S) Tlic common carot d artery \ as completely I gated a d the eTternal caro- 
tid artery x as partially ligated 


a. 


\ 


1 g 265 -Ancury m I liJjtation of left posterior comm meat ng ane ) 


^ j The p t ent made an uneventful recovery suffer ng no scq d ^ ^ 

still h d complete left ophtl aim pi gia She was discharge ^ i „4 d jo- 

improved and tl e stiff n ck had d ai- 


improved The headaches had greatly 
peared 


Covrment —T\\is case showed the classical ptomsbe 

an aneurism of the jntcrml carotid artery m that c .^veeks 

can acutely w ith unilateral headache w hich w as presen .nJicated 
before the onset of convulsions and left ophtlialmop g pre 
the presence of rupture A diagnosis of mignune had e ^ 
viously Subarachnoid hemorrhage is almost mvariau> 
patient is seen early 

n May ^ 


Case II -A 55 > ear-old v om n w first 
with a complaint of doubl v n SI e as 




ipircntly veil nt 
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fore admission ^\hen she suddenly developed double vision and loss of right 
lateral gaze in the right e> e Soon after this she began to feel pins and needles 
in the right side of the face mainly in the area of the first and second divisions 
of the trigeminal ner\e This sensation disappeared after a year however a 
feeling of numbness in the right side of the face had remained There was no 
history of localized headaches tinnitus deafness trauma or hypertension 
Roentgenologic examination showed an atrophic sella turcica and paraal de 
struction of the right anterior clinoid process which was pushed upward The 
roentgenologic interpretation was aneurysm in the right internal carotid artery 
The patient was first seen in the Department of Neurosurgery on June 7 and 
taic essentially the same history as prcMOusly described There was a partial 



lij, 66— Large aneurysm of right internal carotid artery just lateral to sella 
turcica showing clot m central portion 

•^ght ophthalmoplegia absent right corneal reflex anesthesia of the right first divi 
Sion of the trigeminal nerve and analgesia of the right second division of the 
trigeminal nerve The fundi were normal The remainder of the cranial nerves 
and the motor and sensory reactions were normal AH deep reflexes were active 
and equal There was no Babinsl i or Hoffmanns sign 

one was admitted to the hospital on July 8 and immediately was placed on 
ractional compression of the common carotid artery On July 14 the right 
artery was exposed and injected with thorotrast Roentgenograms 
the skull showed a smooth walled aneurysm of the right internal carotid artery 
tnn m d ameter just lateral to the sella turcica (Fig 266) The aneurysm 
OMed a clot within its central portion The nght common carotid artery wa. 
completely ligated The patient made an uneventful recovery suffering no 
*c^uelac from the treatment and v as discharged on July 24 
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Co7>n!iCTit ~T\\c ssmptoms of this pancnt ^cre of long dumm 
which IS not uncommon when the initial complaint is impaired \uwi 
In addition the lesion was apparenth large enough and so located as 
to msoKc the first and second dnisions of the trigeminal ntn 
Oddly enough the fundi were norma! m spite of the presence of 
such a large lesion Partial tliromhosis of the anc«r)sm is ucll shown 
on the arteriogram 

OsE ni— A 44 ) ear eld ma i was first almwted to the hospti! on Ja^uJr)' 1? 
1944 I le had I ad r. o subarachnoid bemorrhages v nhin the last fu o and i half 
^rars Before tint Iw » as apparenth cH His d fTcultv began \ iih jevfife keai 



i 

/ 


> 



tig 6 -Ancun m at bf rcaurn if internal carotid arterv «nd 
cer bril artery Ustr eran a! portion ai o shows sligiit dilatation of ntenii! 
tid artery just bclos base of shull 

ache at the back of tl e neck and ndiatcd forward over the brow 

u th tins was cingl ng and 1 ss of sensation in the scalp He v as hosp tauz 

and a hmbar puncture was performed whicl grouly showed bloods fliu 

recovered in rv o v cei s but sme that time had 1 ad period c 1'® 

mal and mostlj on the left s dc TTic pain often rad a 

On December 7 1943 he was attain saddenl> stncVcn v ^ 

headache became restless stuporous and confused He 

and found to have a subarachnoi] lemorrtagc Physir 

inatwns and Jaboratorj and roentgeDoIogic studes dj 

ttons were reported as normal The penona! and 

tully negative creept for a vague history of 

previously 
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Tfu patwn' did no appear chroaicall or arc d> ilL The heart and Icn-^ 
•TT* comaL The b’ood pressure teas ] 0 nan. of mercnr} ss-roLc and "0 mn. 
disstoL-c. The respirations trcre 16 The fondi ne'e wiJun normal lan.ts Th**e 
VTS CO e^utnce of opac atrophs papilledema or reanal h‘~^o"rh3''„ Th p^ils 
?rere etjnal and reacted to h'^t and acco^mrodanon. The ertra-oculi ircr'e 
CSC3 src^' a3 inuct. Ejammaaon of the remainder of th" crau.al n e-es uas 
rannaL -UI d^^p refi*a:es si ere acntc and equaL Theec teas no Babms^ or Ho^ 
anas siaa, sreali’ess, atrophr o ffaTlUcon. ThTe uas ro di'pa’^ to th 
Ksnnc sroh pmpncL, tocrfi, sibranon or posmoa. 

LijO'ito'?' srDd.es xre^ o*Tr*ed because th*\ recen.^ had p^foTC d 

It a-oth**- isscTmoa. In so far as th-% we*^ all no-'^ eicep- for th hnnba 
Fcncturc, thetr r e petiti on seer’-»d tmr'xessarr 

Th panes*- tras pla-'ed on fractional ca.otid ar*Tv co*’*p*e£-oa and aft* 
divs th left a*t>ad arterj was exposed and tn -tr-d with tho otra't, Roerr 
raocans showed a modwa e-srzed a 2 w:r\-<tn fH'* '*) Th- I-'c cotr^wn 
earccd a_d 1 tt ext-wsil carotid we'e co'*'p’-' Is* Leaded, and th- I ^t ir ewal 
was parcall h-a eJ. The panwr^ mad an nr-rentful r-co-ers and tm 
•ti^ed sub e ctii 'dy 

CcTTTr^r* —This paaent s illness rci caled jbcIi b' the ss mp o*n 
co-'p'ex of <cverc unilateral hea<Lche and subarachno d h'T'orrhage. 
EoJi the phis cal and n-nirologic exanunaaon> were essentuUi r-g 
ame An*un*sin should aluais be lool^ed lor n the presence un 
eiplasj^d subarachnoid hetrorrha-rc pamcubrli n th- -bsence 
bvpertcmoa. 


*r \ea.-oM wocan was a^itatr-d ro th- h j*p-tal ca J»mir 7 I 
cgt r . p .a mm g o*" erte-ttnttan- d.*? opa fo se^c** can se— - headbrh- fr 
^ and ransea and t-ew ntt nn fo- two divj. 

S - «-3s a-parertlr xreL* crt3 seren can p— ’ wfc-n t-n da s an— a 
f'eai rn*nn she de-e-oped stninsr-us wtcfi t-red ctr^ tnornhs. Sr- was rr a 
fo- se-enl wecis Roennr-no— a r ts o' t. - s«n:- and Inmhi. penentre 
«^er- ce-ati' e. Two vea-s U.— s - a-a.— snsta.-=-d a nfld head tr nr* tsh.c** 
W 2 S feCowed bs t-— — .1 scrabsmns cr- rso r'otnhs, Pn*— m-no'-nrns and 
pci'ctir- scam we*^ c-gatr-e Since he- r— cm* *cc:_-nn $r- hjd 
*”*^*~' dr’jjpa, o ten xssoeex ed w * th ri-t'e*. F t*— ft ^ r— 

th- le eve had be— Erpa.r-d- 

^ months ——10^3 to h— p-csen* adnns.-cs the patjesn t*— sr fca-mz e-c— 
f^'T^etal headaches o'.en l as nm se“c-a- dri. The^e h ea da ch es w— pjrcTTs- 
^ 2m- o -n as*cc=t. d wnh citrea ajtd retr e nn g H— mo*" r-ce— atan*. war 
'^o dn lx 0— adnusn-m. Th— was co h.=ssr> o' cnma--=e, rnr c«w ' cr 
''^ttscrc5..£S5 a, hc c-h she tdi ->» . » to ha"e pf'xt' metno*” s-nce tne cwma' 
' ^"e*' ^eaw p— nof* - Th- p— sr-w! a-d tar-" h- -tes we— efnerr 

The fc od p-esnzr- ts as I 0 mm. ' menr— i—*t. Zc 2rA ^ cm. enm Zx~ The 
*•« rc uas if) ard reemnons. hear* ati- innes we— cr-c-d. N-n — vf-ne 
r— ea.ed srmc mema. a-®— ire*s and - ent a-dom-r^i- — nexes. 
, tests we— well wchr* ry-ma. imes. Electro-nce-na-o- jm, C3 

-* S4j-*iCi. ar* a^-r— 3 I -ee»— d wnr -arwTma. s^^w m 



708 J\MFS L POPPFV HUGH F HARE, D\NIEL \\’ELLER 

frontal eortet Roentgenograms of the skull revealed atrophy of the sella tu.aca 
and erosion of the r ght anterior clmoid process vvh eh arc t>p cal chi gts seen 
with ancuosm of the intracrana) portion of the intemaJ carotid anery 
On Jinuary 6 anenognms i ere nude after rhorotrast had been mjeaeJ 
i to the right I itcrnal carotid anery These sbo\ ed a large aneur>’sm m the 
mtracran al ponion of tJie anerj at the site of eros on of the ngbt ante ot 
cl noid process (Fig 2f8) The right common internal and etternal ciroad 
rtencs were partial!) ligated Cacept for marked drowsiness she made an on 
c entful recover) an 1 as discharge 1 on F 1 ruar> 4 She as somewhat iirprored 
but was not complete!) rcite d of the tealache 



The patient a readm «e I i March t> 1 cca sc fa rtc rr nc ® 

I ead ches and the ph>s al e^ inati n as e sentially the s me as on 
admission On Marcl 10 the c mn n caroiil arter> as Igatt w 
I t belo the b lb loll in>. thi the patient asrcleved ^ | j 

che She m de an me mfil recover) an! v a d eh rged ele en 
nuich improved 

CONCLUSIONS ^ 

The historj and cliiin.3l findings m most casts jijeases 

meur>sm but due to the f-ict that intracranial tumors and o 
present similar syndromes \\c believe that diagnosis m 

firmed by arteriography Our senes of 30 cases trwte JS 
dicates that this is the onlv method of treitiucnt b> v' 
cvpcct hopeful results 
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MANAGEMENT OF THE URETHRAL CATHETER 
r Mlt r r%\ FKT AM> Htm ARD M TR-AFTON 


PosTOURATUi use of thc urcthnl cnihctcr ts ftequcntlv a nccKsi 
evil and upon skill ind pulRmcnt m us mamgciucnt ma\ hin e 
successful outcome Tins »s cspccidh true in the a^iCd in vihomt 
additional bvirdcn of urtiscpsis caused b\ a poor catheter rcvim 
miv ucH represent the difference between surgical defeat and vactoi 


INLYING CATHETER 

Indicafions — The indwclhmt catheter perhaps finds its greatest us 
fvdncss m the posnperatue imnagcmcnt of patient!, vho hatch 
gjnccologic rectal and transurethral surgcr> In thc former tv 
groups a temponn neurogeme hvpototuc bladder following refii 
spasm of the sphincter ma\ be present In transurethral surger) a su 
cessful outcome depends almost cmircl> upon mmme andpamvtiU 
cate of thc urethra to allow for unimpeded drainage 

Sue —The 51/c of thc catheter is important Care m thc selectiea i 
thc correct caliber is pist as essential as the indications for its use 

Thc catheter must be large cnouch for adequate drama e and y 
not so large as to overdihte thc urethra and meatus with the deu 
opment of pcruircthritts and subsequent stricture A catheter 
than thc cvtcrnal unnarv meatus prevents proper drainage of urethr 
secretions and mix cause a rather profound urethritis with sj'Tptwi 
for tuanv months 1: uuivt be remembered t)uc thc external unoir 
meatus is usualU thc mrrowest portion of thc urethra It too Ij^ 
catheter is inserted and thc cxtcniil iirimrv meatus is forcihli djlJtf 
md Cl nstriticd tiglulx alioot thc catheter the patient wm comp J^ 
lurterl) and nnnv subjective s>mptoms will ensue to mar an ot ^ 
wise smooth com ikstente In sclcctmc a catheter this snou 
1 cpt m mind As a rule for postoperative drainape a size iargert an ' 
r is not needed and frcqucntlv asizcI8orI6r wiilansuert ep 
pose I arge stiff rubber catheters must be av oided 

A self retaining catlictcr such as thc Folej bag t) pe » satis a 
for routine use It is self adjustinc as to thc depth of 
tion into the bladder md clmunatcs the use of adhcsiv e tape 
can be attached to a c.l« sed drimigc s\ stein and irn ^ 

matically with bone acid or other suitable solutions The a-’ 
distended to 30 cc is more useful than thc smaller 5 cc 
cnn> m females who frcqucntlv complain of 
ranging from slight irritation to almost constant biau e 
when thc smaller big is used Pitients bait even been k 
out nr pass spnntancousK a f cc Folex bag catheter w 
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It also prevents the c'lthetcr from becoming engaged in the posterior 
urethra of males 


Postlion — Upon the position of the fenestra of the catheter of 
course depends the drainage The catheter v\ hich is inserted too 
deepiv into the bladder v\ill curl upon itself and cause undue bladder 
irntabilit) and at the same time will not provide complete drainage 
On the other hand a catheter which is not in far enough will also 
dram poorlj and cause ov erdistention All these factors mav lead to 
the development of prostatitis and epididv nuns m the male with a 
creatlj troubled postoperative course from liladder spasm overdis 
tention and upper urmarv tract damage of varv mg degrees \ simple 
procedure when using the straight catheter is first to push the catheter 
veil into the bladder gradualK withdrawing it until drainage stops 
The catheter is then inserted for a distance of 1 inch and fastened 
in place 


Alanv methods for fastening the catheter into position have been 
evised all successful or unsuccessful dependng upon the amount of 
care used Paraphimosis mav be the result of taping a catheter to the 
prepuce retracted or the lack of dailv inspection of 
t e catheter to avoid overlooking change m position No amount of 
adhesive tape sill ties or anv other device will dispense 
with dail^ inspection of the bindings The adhesive strips must be 
t-hanged frequentiv and the natural inclination to avoid 
compli directlj responsible for a good manv ensuing 

Complicafions — In anv patient with unexplained fever who is on 
' drainage pen urethritis pen urethral abscess pro 

mc*^h ^pididvmitis must be kept in mind A dail> ritual of run 
to f ^ alon^ the urethra and in the perineum should be adopted 
An development of pen urethritis or abscess formation 

and soreness or induration should be scrutinized carefullv 

^ f question of removal should be considered Invest! 

ful 'T cause of fev cr m the postoperativ e patient demands care 
inar^ external genitalia and prostatitis by rectal exam 

Fat The urethra is verj vascular and absorption from it is great 
If ^ resulted manv times from infections in this localitv 

urethritis pen urethritis or prostatitis is producing fever ic may be 
or^cut^ resort to suprapubic drainage either by trocar puncture 

con^^ of manv of these complications has been diminished 

or ^ If prophv lactic use of small doses of sulfathiazole 
Post^ m patients continued on inlv mg catheter drainage 

tlrai ^ follow up of male patients who have been on catheter 
rovv*^^^^ ^ long period is frequentU necessary and meatal nar 

*ng and prostatitis are cared for A chronic low grade nonspecific 
P ostatitis which has been brought to the fore bv catheter drainage 
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or developed by long employment of a catheter can be erccedm ly 
resistant to treatment long after disappearance of the on inal si 
gical condition for w Inch the patient entered the hospital Woiren 
espcciilU m the older age group mav be left avith a marked urethn 
fjs It mi> be necessary for them to have narm douches or hotrtz 
inths and dilatation of the urethra uith the instillation of medicatjor 
Management -The catheter should tic attached to a dosed dram 
age system consisting of a stcnlc irrigating bottle ’’ or 3 feet above 
the level of the bed and a stcnlc white collecting bottle on the floor 
These two bottles arc connected by stcnlc rubber tubing to a\ tube 
which should lie inserted directly mto the catheter thus reducm n 
a minimiini the amount of unne tn the sv stem w Inch must 6c returned 
to the bladder with each irrigation ^^c have found this system the 
easiest to handle routmeh on the various hospital services with the 
rapidlv changing nursing personnel Complicated automatic irn at 
mg devices with special traps arc not alwavs dependable Only one 
damp which is between the irrigating bottle and the catheter bcm 
ploved \nv other arrangement in our opinion results in trouble \!! 
tuhing should allow for movcmeni of the patient to prevent tnbr 
and unnecesvm pulling on the catheter Plain silme or per ewe 
bone solution seems to worl Usr romincK If sulfanilamide solutions 
arc used the tcmicncv to cry vnlliTarion in the bladder and aroi.’iil 
the catheter must be guarded against 
Intolerance to the catheter if the sue and position are correct, msi 
be Combated bv the use of sedition local heat and the mshllatioas of 
weak solutions of nupcrcunc or mcticamc Lndcr this care ftirps 
ticnrs have an intolerance to the catheter 
Insertion cl Catheter —In the male the instillation of a local aaes 
rticnc sijc)j is 5 per cenr iqiicous nicticaine m the urethra befoK 
catheterization is of advantage In addition if the patient is apprt 
hcnsivc or if some diflicuUy is anticipated morphine may ^ 

subcutancouslv to '*0 mmutes m advance of manipulation 

ous pcntothal has been used w iih excellent resufts in the more <3 


cases 

It is a sound precaution to forestall possible difficulty m 
selection of catheters rcidy before instnimcntarion is ^ 

greatest single factor in successful pissj^e of am catheter » ^ t ,, 
gcnt/cHerr Under sonic form of prcmcdication with i^al 
the slow careful pissing of a soft straight tw o ey e catheter w 
m nearly all eases Needless to nv catheicnzation is earn cv 

sterile conditions with the opentor wearing cloves 

Trauma to the congested prostate glind with all 
can follow miy occur cv cn w hen great care catheter « 

primary requirement with regard to the flexibiuty ot ‘ 
absent A coude or bicoudc catheter should always , -jybe 
a patient xvith prostatism is rathetcnicd The coode atheiern 
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fined a stilet ^\hIch is cuned to the particular deformirv prc 
^ted b> the distorted urethral lumen mcidcnt to the prostanc h\*per 
plisn This can be roughK estimated b\ urethral palpaaon m the 
penneal area uhile a finger is m the rectum WTicn the tip is felt to en 
ter the membranous urethra the outer end should be gentle depressed 
as in passing a metal sound, when as a rule the op uiU find its ua\ 
alonj even the altered contour of the prostatic urethra into the blad 
dcr Pressure m the face of resistance almost m\anabU results in per 
fonuon of the prostate b\ the tip of the instrument 
If attempts at passage of these catheters are unsuccessful the filiform 
bougie should be tried Since the filiform np easil\ can become caught 
in a mucosal fold, it ma\ be necessar\ to use three or even four such 
bournes altemateK passing successne instruments further into the 
or^thra. Once passed the filiform can be attached to a stilet \nth an 
oierUing soft rubber catheter lubncated on the inside as uell as the 



Fi'» 69*-Bin3ex Councill catheter (C. R- Bard Inc, Neu \orl. Gu ) 


ouBide Once the catheter has been passed, the stilet -unth the at 
^ched filiform is removed The Bardex Councill catheter is an ex 
2niple of such a tnck instrument (Fig 269) The soft rubber catheter 
can be taped m place if so desireo WTien great difiicult\ has been 
^enenced in finding a a\ into the stricture \tnth a filiform it ma^ 
impossible to pass larger boucies or the Councill catheter Under 
these circumstances, it is u ise to oe the instrument m place and send 
t e patient to bed The unne either a\'i 11 dnbblc along the bougie or 
can be forced past b\ the patient. Twenn four hours later as a rule 
^ larger size can be passed, and a chance is made to a catheter as soon 
« possible. 

If a stneture is present and th* surgeon finall\ has resorted to fib 
access is more bkeh to occur when the instrument is rolled 
‘‘’hm betw een the thumb and forefinger The rotation of the filiform 
*^csu!ts m a thorough searchinc of the \ihole stneture face uhere the 
opening often is in an eccentnc posinon \nother helpful maneover 
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IS to ha\c an assistant place a finger in the rectum and with graduated 
pressure press intcnorlv at the prostatic apex 

Removal of Cafiictcr—rollowin" rcmosal of an ml>in catheter 
the residual urine should be checked Also a specimen of urme should 
he obtained before the patient Icates the hospital as a basis for pos 
sibl) continuing oral medication at home 

CONCLUSIONS 

Because the danger of urosepsis is so great with imperfect catheter 
manacement the cniplo\mcnt of a urethral catheter postoperatneh 
must be regarded as a ncccssars c\il Those responsible for the use 
of a urethral catheter therefore should hate more than a passm in 
terest in its proper use and management 


INGUINAL PAIN AN EARLY MANIFESTATION OF 
BLADDER NECK OBSTRUCTION 

C\RROLL D GoODIIOI E 

With increasing hfe e\pectanc> a greater proportion of the general 
surgeon s practice IS m the older age group The fact that prostatism 
IS present in ^5 per cent of men o\er 50 vears of age * makes it neces 
ssrj to consider and evaluate this condition in all patients over this 
vvhen surgerv is contemplated 

A patient in the later decades of life who is not engaged in some 
strenuous form of worl or exercise and who develops inguinal pam 
or hernia might well deserve special study before surgerv is under 
taken It is reasonable to assume that he should have developed hernial 
svtrptoms during the more active >ears of lift In these patients it is 
ujse to consider the possibility of prostatism as an ctiologit factor 
‘’Jnee increased intn abdominal pressure is produced as many as ten 
daily with resultant pressure on the inguinal rings 
''rule the patient is in the act of straining to void it is easy to under 
stand how symptoms of hernia mav result 
A patient with prostatism frequemlv minimires his complaints either 
cntionally or unintentiomllv Intcntionallv he minimizes his com 
P amts because of fear of prostatic surgerv and unmtentionallv be 
ause he may not appreciate the significance of the svmptoms due to 
eir insidious onset and the mistaken iden sometimes attributed to 
tnc medical advice that increased frequency is a normal accom 
paniment of age 

50^ Clinic records of 100 consecutive male patients over 

of revealed that 9 per cent had a preliminary complaint 

of hernia When this is compared w ith a similar senes 

0 consecutive patients with prostatism in whom 41 per cent had 
complaint it is evident that inguinal pam or hernia is more 
tour times more frequent in the latter group 

REPORT OF CASES 

jjj years was admitted to the Clmic complaining of pain 

pL . lofuinal ret,ions for which codeine had been gi\en on occasion On 
a left inguinal hernia was felt Wien the patient first was 
breed" Clinic he gave no history of unnarv difficultv Because of a 1+ en 
Provtate consultation was requested After careful questioning in the 
f Urology he admitted noctuna of three or four times diurnal 

Ecney'"^^ every thirty minutes a small stream and quite severe ur 

years was admitted to the Clinic complaining of 
e nght groin of three y cars duraaon A diagnosis of hernia had pre 
15 
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viously been made but bccau e of his advanced age and the d ranoa of b 
symptoms he liad conststcntl> refused operation He had be n an offi e a ler 
until he retired about cigl t yean presiomly 

On pi > sical examination bilateral ingu nal hernias \ ere felt In his history he 
\oluntccrcd no urologic compl nts Tl e prostate \ as felt to be 1+ enlaged 
Consultation x as requested an 1 on careful questio ni, n the Dep rtment of 
Urology he admttcd a noctuna of one to four tmes a diurnal frequency of 
every hour marke 1 urgency and incontinence on several occasions Imr ren 
urograms rev calc 1 a marked m lual unne 


Case HI— A man age I 76 years was adnuned to the Qmic compUningof 
licmia of three years luration He lad been an offi e orker all his life He 
gave a history of having I d some si ng and liniin tion in the s ze ndfre 
of the stream for the I t three y cars \fter detailed questioning he admitted i 
nocturia of one or tv o times dr bbling a small stream and he t uo Th p os 
rate gland v as felt to be approx mate) + enlarged On cystoscopic eumm 
tion the bla Idcr \ as markedly cl angc I as a result of urinary obstnicuon A 
transurethral prostatectomy as earned out 30 gm of prost tic tissue be ng re 
moved There as imme I ate relief of his inguinal buJgi g d pain 


Casp I\ -A retired 1 inker aged 4 >e ts x as adm ned to the Clinic em 
plaining of con tipation < f tl tec to four mo ths durauon On first quesnonng 
he said that he ha 1 no unnaty difficulty and admitted a nocfur of only one 
time and a d umal freq c cy of three or four times 

Three m nths after li a first a Imis on to the Qin c he d elop d an incare r 
ated left ingumil hern a and require 1 emc^ency rel cf of th s difficulty A srm 
nglit inffuinal hern a x hich x as caus ng some d scomfott uas also pr se t H 
as seen in urolog c eoa ultation because of prostauc enl rgement A tn- 
urethral prostatectomy as perf rmed 40 pni of pro t tie tissu b mg tt'n '' 
Tlircc months posfoperat cly the const pation as rel ex ed and he ivas oo 
tr luble 1 I > the r gl t ngu nal hem a 


Case V -A man aged 60 years xxas admitted to the Qmc ^ 

pam in the loxvcr a! domcn He volunteered no h story of ui lo'^c d uff 

complete gastro mtest nal stu ly XV as earned out itl entir Iv' negau e rt ^ 
Tlie lower ab lorn n 1 d comfort persisted in spite of box el mau 
months after a Imission t the dne be x as seen in urologic ^ 

addition to tl e pnmiry' ompi tit he no complained of marked y^^ ^ 
tuna of one to three times d imal frequency cxery n o ho rs ma e 
and dnbbl ng . .i the 

Tlxe bladder was dstendei to three fingers ab ve the symp y^^ ^ 

suprapub c area xvas very tender to palpat on A transurethral P ost ^ 
carried out 6 gm of prostatic t •sue being remo cd The blazer s 
change consisting of trabcculation md cellule formation The ° 
due to a bladder neck contracture The sup pub c d comfort x a 
d ately relieved 


HISTORY 

An adequate physical eximination preoperatnely is ^ 
nized essential however a prostate which rectaUj m 
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size and consistency may be the cause of definite urinarv obstruction 
by intra urethral or intra\ esical protrusion of the gland In these cases 
reliance must be placed on a carefully tal en history 
Terms commonly used by a physician may not extract an accurate 
account of the patient s genito urinary status Misunderstanding of the 
following terms is especially prone to occur 
Noctima—E\ery urologist at some time has been told b\ a patient 
that he does not get up at night to \oid and later after closer ques 
tiomng he has discoxered that the patient keeps a bottle at his bedside 
and awakens to void as many as seven times in the night In the stnet 
sense of the vv ord however he never gets up at night to void The 
question should be How many times do you awaken at night to pass 
M ater5 


Diurnal Frequency —The question Do you pass water frequentl> 
during the day 5 may be answ ered in the ncgativ e because the patient 
does not know what is meant by frequently A much better and 
more revealing question is Do you pass water every hour during the 
day5 


The word urgency has no meaning to some patients 
Ask the question When vou feel you must pass water do you have 
to go immediately or can you put it off^ 

HejifiTt/oTi —Again this word has no meaning to most patients and 
It IS better to say When vou go to pass water docs it comes right 
aw ay or must you stand a w hile and strain^ 

Decrease m Size and Force of Sfremw— Because of the previously 
mentioned insidious onset of prostatism a patient frequently feels that 
his stream is good and adequate until there is total obstrucuon A 
^rnple question such as Do you pass a good stream^ is not sufficient 
he best method is that of comparison for example When y ou were 
a boy your stream had excellent force Docs it have that amount of 
torce novv^ 


. CONCLUSIONS 

m^inal discomfort and a potential hernia developing late in life 
s ould be recognized as a possible early manifestation of prostatism 
Inasmuch as obstruction of the urinary stream can be caused by a 
prostate which rectally feels normal m size emphasis must be given to 
^ carefully taken history 
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THE USE OF MORPHINE NEOSTIGMINE (PROSTISMINE) 
FOR THE RELIEF OF POSTOPERATIVE PAIN 
(A PrclimmarY Report) 

Iio\ IUm> worRwcis J Amiiv 

SuLurrm ind bis toAvorkcrs’ « Imc published bborators and 
tlmicnl results on the potentiation of morphine by the addition of 
ncnstjuminc mctln bidfatc (prtistigtnmc) • Their prmurv problem 
U3S reducing the dose of morphine but snU mamtainmg effcctne 
analgesic actvsits In ShuUucrs* recent report he states that the 
results of Laliarnc * Ucrnhcim and Rcmhcim * right * \^'^mtcr^ and 
his own imcstigations indicate that lucrphinc acts scr\ tnuchhkei 
cholinergic drug lioth pcnphcnll) and m its effect on pam TTiKe 
)n\ csticators base demonstrated thit the actnirv of morphine jsen 
hanced 1>> a cholinergic drtig tprostiuminc) and that its acmi 7 » 
reduced In an anticholinergic drug (atropine) 
fis the use of tlic modihcd llartU Wolff (joodcU pain threshold 
apparatus Slaughter reports a dcfmuc potentiating effect of prnsti 
nunc on morphine in a senes of hi orators and clinical invest! ations 
To quote a recent report * 

\\hen the pet cent change of pam threshold activity i plotRJ 
against tune it can be shown that prosticmmc alone has no p 
threshold raising activitv m fact pam thtcshold values were c^ 
creased when this drug was administered hv itself I urthcr the wir 
binaijon of 8 mg of morphine phis prostigmine had a greater ew 
m raising the pain threshold than did 16 mir of morphine ahne An t 
certainly the conilunation is far superior when compared vutn tr 
effects of 8 mg of morphine alone In anah/ing the data the 
)t the doses onl\ during the first two and a half hours ^ 

We l<»und that this period covered the peak of effects After t 
period of time tlic effects of the drug either remained um-han e 
1 while or gradually diminished The comhmation of the t«o 
I morphine 8 mg phis proctigimnc Of mg ) also resuftea in a 
rapid rise m the pam threshold 
In the same report Slaughter states that the mtcnsirv „ 

rtactii ns such as pruritus somnolence dimini hed t«re 
and muscular w cakness arc directly proportionate to the 
dose of morphine W ith a smalt dose of morphine the n'P 
less pronounced and with v large dose more sea ere 
The follow ing conclusions arc draw n from this report 
1 Adctpntc relief from pam is obtameti from smaller oos 
phinc combined with prostigmme 

PrcjirclU IIolTnni y| Roclc Inc \ tie) Ne' 

718 



MORPHIVE NEOSTIGMINE FOR RELIEF OF PAIN 719 

2 Certain undesirable side effects such as muscular weakness 
nausea and diminished time perception are reduced 
As a result of these conclusions we elected to mal e a comparative 
clinical studv of morphine prostigmme and morphine alone as post 
operative medications in a large group of patients We realize that the 
age weight sex and phv steal state of the patient type of anesthetic 
and operation are important factors influencing an> medication for 
the relict of pam In our final report these factors and their influence 
on each t>pe of medication will be reviewed In this preliminarv re 
port a comparison of medications will he made onlv with reference 
to the tvpe of operation In order best to evaluate the clinical effi 
ciencv this comparative studv was limited to patients who had under 
go^ what might be considered major abdominal procedures 
Uicse operative procedures usualK result m moderate to severe 
pam of two or more davs duration Harlv in our experience a few 
patients (10 to 15 per cent) bad inadequate pain relief according 
to our standards with the first compressed tablet of morphine prostig 
mine These compressed tablets contain 8 mg (Yr gram) of morphine 
pus rng (Kan gram) of prostigmme In order to insure adequate 
pain relief an additional quantitv of 8 mg gram) of morphine 
now IS given routinelj with the first tablet of morphine prostigmme 
t the present time routine orders for postoperative medication with 
morphine prostigmme are (1) One tablet of morphine prostigmme 
every four hours subcutaneously prn for pain (2) morphine K 
gram to be added to the first postoperative dose of morphine prostig 
\\^ “ niedication is inadequate additional medication is given 
alone is emploved the quantin ordered vanes from 
® gram subcutaneouslv everv three to four hours prn for 
pam 

In this preliminary report we shall consider only the records of the 
rst 100 patients in each group Patients who received morphine 
prostigmme will be reported as Croup A and patients who received 
ui^phme alone will be reported as Group B 
lor each patient the average total quantity of medication given 
presence of relief from pam and duration of effect are recorded on a 
"entv four hour basis for two days This information was obtained 
ourses progress notes as well as from the patient 
the three considerations the review of relief from pain possibly 
uimlit be considered to be the least accurate This information depends 
^'^ualiv on the acuity of the patient which vanes widely It is logical 
u assume that a patient with pain will inform the nurse and seek relief 
’c small percentage of patients with the mistaken impression that 
^ e\ must endure pam is probably the same m both groups The usual 
noted in the occasional employment of analgesic doses of 
for somniferous purposes Again wc may assume that the 
' ence of this was approximately the same in both groups 



comp-^rati\t: results from the use or morpiunf prostigmine \\d MORinisr \LO\r for the 
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From these individual patient records the average total dose pres 
cnce of relief of pam and duration of effect were recorded in the 
accompanying tabulation for each type of operation The figures on 
comparativ e results are enlightening and encouraging We realize that 
this senes of patients is small but \vc find that certain observations 
and results stand out and are continuing in our larger senes 
The average daily dose of morphine required for comparable re 
lief from pain is considerably less m Group A in both the first and 
second twenty four hour intervals [30 mg {V gram) and 20 mg 
(/ic gram) in Group A as compared vvith 50 mg (% gram) and 
35 mg, (^2 gram) in Group B or approximately 15 mg (M grain) 
of morphine per day per person] In patients who had undergone 
biliarv tract surgery gasme and abdominoperineal resection the 
quantity necessary for pain relief was approximatelv one half 
In our senes this represents a difference of 1 5 gm (2'’^'! grains) 
of morphine per day This dady difference m morphine has a two 
fold importance For the patient the small quantity lessens the un 
desurable side effects prone to occur when larger doses are employ ed 
This may be a contributing factor in lessening the tendenc\ to addic 
lion For the hospitals and institutions this represents a financial sav 
Jng (the costs are approximatelv the same for a tablet of morphine 
ptostigmine and a 14 gram tablet of morphine) 

The time interval from the subcutaneous injection to the relief from 
pain is appreciably shortened Of the three considerations the total 
dose the interval from injection to relief from pam and the duration 
of effect the interval of relief from pam is the least importinr as well 
W subject CO error for the reasons mentioned earlier 
Reviewing the statistics on the duration of effect we find some 
interesting observations As with quantity employed these figures are 
distinctly favorable to morphmc prostigminc In the group 
It Will be noted that the duration of relief from pain m the first 
fi'enty four hours for morphmc prostigmine was slx and a half hours 
For morphine alone it was five hours This increase m the duration 
of relief is even more striking in the second twenty four hour inter 
'al Where the average was nine hours with morphine prostigmine it 
It Was SL\ and two thirds hours with morphine alone 
Shortly after we began this senes an interesting clinical ohserva 
tion was made The surgeons nurses and patients commented on the 
earlier presence of gas pains These were frequently mamfested on 
the second postoperative dav This discomfort usually was relieved 
a rectal tube With morphine alone these pains as a rule do not 
appear until the third dav are vague and are accompanied by some 
degree of distention Inmanv instances opiates were being administered 
injudiciously for the relief of this prolonged discomfort 
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IFO \ HAND FRAVCIS J AUDIN 
CONCLUSION 

Our records on posiopcramc mcdicntion m this comparable srudv 
tend CO suhscanciatc SJatftrhtcrs conclusion that adequate relief from 
pain is olitaincd from snnllcr doses of morphine if combined witb 
prosctgwinc 
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CLINICAL OBSERVATIONS ON LOW BACK AND SCIATIC 
PAIN 

Wfli Parlicular Reference fo ihe Lumbosacral Jotnt and fo iHe 
Interverlebral Dislt Syndrome 


G Edmund H^Ga^KT 


ROM the bone and joint standpoint, it is beUe\ed that the most tre 
qnent site of low back pain is in relation to an unstable lumbo'^acral 
arnculanon In the more stable t\ pe ot this jomt, the tacets face lat 
1 and incdiall\ that is m the usual antenor postenor roentgeno- 
observ er looks through the joint space \ isualizing the arttc 
heu\een the facets (Fig 270 a) From this relam elv 
e joint, an infimte vanen of f^acet relationships is observed The 
f unstable articulauon, as illustrated in the cephalad-caudad 
vF* or facet (Fig 270 b) ma\ be present on one or both 'iides or 



rebT pronounced asv mmctn w nh one pair of aracular facets 

duirf' I other eMretncU unstable The back of an in 

exhibits such mechanical instabilm is extrcmeU suscep- 
'ar\ strain and if this occurs the paoent expenences a 

atic of loM back ache and pain, often associated -with sci 

^ wtion In the more stable back subject to the same stress and 
' sv'mptoms or no disabtlirv results 

Corns' mechanical factor that conmbutcs to low back s\ mp- 

S' /rrw/ osjcrjl angle w hich w hen present intensifies an\ 

P 0*115 that max have occurred because of the instabihrv of the 
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l„n,!,«icral facet! Tfic wmia! Inmboocnl angle measms ippr« 
■mate!! -tS degrees w ith the horizontal plane (Hg 271 a) te m mm 
!nd'v Idnnls the line of rehtmmhv l««tcen the fifth lumbar and tk 



1 a Ultra! rotnlsen f filf'.^ct’uJdThUuSat Kit bo 
It I be relanon I Ma ten ll ‘ ^ \ „ |„„k«Mcnl a gk 

» a, I, «! » ttli tt ' 1 “ lamtor «n*m « >« '« 


' an, ram n I, «! let.- " "'V' f L” t" M.h tobar aei. « «« '« 
Z raMao ' ' "> 





bhetenihe nc nipJctc S3cnt«aj on of t j i of 

Inch so commonh accom, amts thi !«>« 

moil of Ibe sacro iliac ,o ms -..t 


„„otl of Ibe sacro mac ,o ms ^ 

foravard off the sacrtl pfatfomi 
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Furthermore anomalous changes are often seen « *e 'unvbosa«d 
resion of the spine as incomplete or complete unilateral or bteeral 
Jmlr^twn of the transverse processes of the fifth 
(Fig 272) In the former situation ™=“B™'>Brams may reveal definite 
evidence of a bone reaction about the pseudo arthrosis Alm“t invar 
abl) in the presence of this anomaly the lumbosacral facets me 
mentary and hence unstable Such a mechanism results in the type ot 
lumbosacral spine which is \ery susceptible to anj^ injurj- 
emphasized ho%\e\er that bone anomalies are not per ^ ^ ^ , 

s)iiiptoins but only a source of potential trouble it the back is sun 

lected to strains or falls . , 

Another mechanical fault observed m the lumbosacral spine IP™ 
dylohsthesis (Fig 273 a) In this condition there is failure ot Done 



Fib 273 -a Spondl lolisthesis of the fifth lumbar vertebra 
displacement of the body of the fifth lumbar vectebra on 'hs sarrii"; 
indicates the bony defect m the pedicles b for 

the posterior elements of the fifth lumbar vertebra is shown i 
ward displacement of the fifth lumbar on the first sacral ver e r , j, 

feet is suspected but not death visualized acute drsion an 
films of the low back and hip joints usually reveal the pat o og 


fusion due to a defect m the pedicles of the 

result of this defect the vertebral body tends to ^ dis 

downward usually resulting in an appreciable depee of <^v 
ability This defect is most commonlj observed in the 
vertebra , , cu ^ 

The term prespondyloUsthests refers to an 
comimiity in the posterior elements usuallv of the fifth 
tebra but without anv forward displacement of the vertebral body 

(P'S 273 b) Lateral roentgenograms centered on this region tal en in 

(a) acute flexion of the low bad hips and 1 nees and m C ^ P 
evtension of the same areas demonstrate abnormal mobilitv ot the in 
voKcd vertebra if the diagnosis is uncertain In occasional instances 


( 
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the bocH of the fifth hirnlnr is displaced posteriorlv on the sacium 
so called re crsid spoudvlolisti ats A^ain thss situation is indicatueof 
an unstable lanihosacral nrticuhtion usinlb productnc of svmpcofra 


ROENTGENOGRAMS 


1 


In addition to the usual anterior posterior stereoscopic and bierjl 
rocnigcnoi^rains centered on the fifth lumbar serxebra it is s^ell worth 
while to secure a 4^ decree atu.Ic film which as the name imphes is 
taken at an ancle <»f 45 degrees the patient U mg supmc with the knm 
and hips ficsed (fit. ■»/'’) W nh thts technic the sacrum is projected 
>n the rocntctcnognni in a direct anterior posterior \ie\\ which pit 
titnhrU well exhibits anomalous changes about the lumbostcral ante 
tdatinn as well as demonstrates sanations in the sicro iliac joint Fail 
lire of ftJsion of the posterior elements of the Uimhnsacral sertebn is 
hkcwisc well sliown 


SACROILIAC JOINT 

It IS nn opinion that the sacro ihac jomc is a rchmcK infrequent 
cause ( f low back st mpt< im alwa\s exceptm" specific paihoto iccon 
dinons such as tuberculosis Mane Strumpcll 
sclerosing change m the iliac bone adjacent to the joint 
(Stems condensans du In the more commonU 
cdic tape of inaoUcmcnt rocmgcnocraim rctcal “ i, 

or ostems of Imth the ihat ami sacral bone surroundin'’ thi « 
non The j int line is often obscured and irregular Jjjjjtion 

such disease nm cause low back pain sometimes with s j{pf 

hut It IS not a frequent ctiolocic factor In our expenen 
foci of infection often has aUesnted the aches FVff 

1 he roentgem logic findings m the carh stages ^ 

arthritis differ from the preceding dcscrinttora in , f fojiowd 
tral s) 7 >rfncrrica! osteins about the sacro ibac joints s 
up cxlidnts a progressne inks losis of that irticu a ^ q,,, 

condition tends to affect the entire spine »n ,Movv back 

italU these patients exhibit a different picnirc from a voiin 

schc and sciatica In the carls eases the t 

male adult x\ho complains not of disablm" pun ’ . 
sistent low bad ache and in particular siiifncss o 


INTERVERTEBRAL DISK PROTRUSION ^ 

In rc\ :m mg :hc liKtnncs of piticnts f’”'"! ’‘iSKristic s'"" “ 
defimte mtcrvcrtclinl disk protrusion the m si«" 

tint seters! sears prior to idmissroo cithc “ W*’ 

or a hast fall on the btittocls or lo" l>aol “ has occtitrrf ® 

in, tors of traunn ,s not -tltsass ol.tsmcd stmh tra»« ^ 

a sufficient mirobcr of patients so that there H 
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relationship between the injury and later de\ elopment of the disk pro 
tnision The most common symptom of which these people complain 
IS recurrent sciatic pain In some patients there has been more or less 
chronic low backache with occasional mtenals of sciatic pain Various 



Pig 274— Keegan illustrates peripheral st-nsor> distribution of the nenc roots 
O' the lower extremity Dctcnnination of xariation m these tracts is most help 
in localizing the site of intcrxcrtcbral disk protrusion 


t'pes of consertamc treatment hwc gi\cn so little relief that the pa 
tJent demands more definite c thcnp% 

On examination the patient not infrequentK exhibits a list of the 
trunk away from the side of the pun and there max be a considerable 
decree of muscle spasm of the low back with marked limitation of 
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motion of the tnmh cspcciaUj m the standing position when attempt 
ing ficMOn or side bending due to pam referred down the leg Local 
i 2 cd tenderness o% cr the site of wlm is later pros cd to be s disk pro 
tnision nn) or niaj not he present Leg raising tests jf the pauetit is 
examined when m scserc pun arc almost alwav's positive to a pro- 
nounced degree 

If the dish protrusion mxoUcs the first sacral nerve root the AcKil 
Ics reflex tmv he reduced hut 1 Ime not been impressed by changes 
m the reflexes of the lower extremity as cspccialh helpful m the dia 
nosts Tlie satjic remarh applies to the dvnamics and total procemesti 
Illation of the spinal fluid \ most consistent clinical finding is the de 





w 


I }« ; 5 ~}^| } j ^ am sh ws the charact nsne n i hh|.e def t m * hp o^ 
c lu Tin luc to an inters ench al <! iL protnisron The lumbar pu 
V 1 h vid m at ih mats of Ip M « insmej dre U> n ^ nudim 

and pem t> rem tal of the tiwdum foH w ng fluoroscopic eU 


tcrfntmtwft of sensory changes in the lower cxireinicy 
rologic studies by Keegan’ m a senes of proved , ^sorv 

protrusions Tigiirc V-i dlusfiatcs his analysis of the 
chstribunon of various nerve roots in the lower extrenii 

pcmifts locahration of the nerveroot involved TtK- most com 

A spinogram cwnunation is distinciU worth of 

prcliensivc studies m our hands have been obtained wi ^ 

lip.odol (fig 275) IfthBmcdiomBcniplovcd Itsho^dce 
removed after the technic described hv Kubick an P 
o\\ gen my clogram is often not satisfactory and jn,pfov es To 

cult to interpret although with cvpcnencc one ^ g 
date we have not had the opportumu to employe pantopaqu 
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TREATMENT 


The great majority of all patients with low back and sciatic pain 
first are treated consen am el> Such therapy primanl) refers to 
development of the muscles of the low back and m particular the 
gluteal group with every effort made to improve the bod> mechanics 
and bod> posture This conservative treatment is preceded b) an in 
terval of complete bed rest (twenty four hours a da>) best carried 
out in a hospital For the next ten days to tw o w ceks exercises designed 
to increase the patients activities should be instituted A low back 
support should be utilized onlv m those patients who have extremelv 
inadequate musculature or who of necessity must carr> out emplov 
ment that entails considerable stress and strain on the low er back The 
objective IS to build up the muscles to the point where no support is 
essential The majority of patients improve on this regimen and m 
many instances become entirelv free of symptoms However a definite 
number of individuals either are m such severe pam when first seen 
that the above therapy is not feasible or else they previously haveex 
penenced adequate conservative treatment without help In this group 
more radical treatment is warranted 
In severe disabling low back and sciatic pam wherein the complete 
examination including spmogram studies is negative for evndence of a 
disk protrusion relief mav be obtained by a combination of back 
manipulation and perineural novocain injection of the sciatic nerve 
the technic of which procedure has been described elsewhere' Ad 
hesive skin traction by the Russell method also is helpful in these cases 
hut manipulative therapy m the presence of a disk protrusion is dis 
tinctlv unwise as we have had occasion to obsene 
In those individuals who present definite clinical evidence of an in 
^^t^^^^bral disk protrusion but m whom the lumbosacral joint appears 
to be stable hemilaminectomy with extradural removal of this protru 
Sion IS advised In patients with instability of the lumbosacral spine in 
''horn the findinqs also indicate a disk protrusion the combined open 
tion IS carried out namely bemihminectomy and removal of the disk 
protrusion followed bv fusion of the lumbosacral articulation The 
cchnic of these operations previously was dcscnlicd in the ^ur^ical 
limes of North America^ In the presence of persistent low bad 
disabilitv with or without sciatic radiation when studies indicate tlicrc 


is no disk protrusion but the roentgenograms reveal an extremelv iin 
stable lumbosacral artiailation fusion of t!u liimliosaeral joint should 
If there is doiilit as to tin jin < lu e of a disl jirotnision 
the fourth and fifth lumbar sjiate r»n that ildi ilioiild be explored T 
I'^^'cularU believe that in young ptroiia vvllli KVin low Incl dis 
snilitv as well as m those jiatiriiis who hivi lo i irrv futi luavv labor 
mils Work fusion of an tin falile liiiiilio ni il joint it Inilitaiid if con 
sctxativc measures fail to pivt nlhf Hn fninid j/ioiip tif patients 
"ho develop symptom In tlnlf iiitlv iwiniln n iiinllv w>J) |nic 



r Fl>SJVP^D IIA«2.\RT 

ilcr cliHicultv a? thc) go on m li/e while m the older group m 
n{>!c Iwwijosicr'jl nmeuhtjon is an c\er present weakness prone tc 
It m tlisihihiv from low bad adic In propefU selected esses tJi« 
Us from fusion Inic been most satisfactori and thc same remari 
tes to patients « »tli i thagWKts of mtcrvcrtchral disk protrusion. 
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AN UNUSUAL HERNIA PRODUCING ABDOMINAL PAIN 


Rich\rd B Cvttcll \\d B L Auoxoff 

A direct hernia thcoreticall> nia\ occur at an> position in the 
abdominal wall but usualK is found at well recognized points of 
weakness such as in the umbilical epigastric and inguinal areas We 
recentU ha\e encountered an unusual direct hernia abo\e the inguinal 
region producing obscure gastro intestinal s>mptoms and are report 
mg this case for the following reasons (1) A sur\cv of the literature 
since 1917 failed to reveal a report of an> such hernia (2) this hernia 
was missed clmicall) and consequently the patients sjmptoms were 
minimized (3) such a hernia could be overlooked easily at the time of 
surgery (4) it must be considered as traumatic m origin and (>) it 
produced abdominal pain thought to be of other origin 


REPORT OF CASE 


A man aged 51 years had been treated previously for a bladder infection and 
hypothyroidism His chief complaint wai abdominal pam which he could not 
localize During the spring of 1940 he had fallen backward on the ice and felt 
something slip m the right side of die abdomen Although he w as tender in this 
area for a long time he did not think that he had hurt himself seriously He said 
that the pam occurred periodically and had no relation to eating coughing or 
deep breathing He thought that bending backward might cause accenruauon of 
the pam He had nouced that it was worse m the evening « r v hen he was tired 
hut was always relieved by rest or sleep 

Physical examination failed to reveal any abnormality other than hypothyroid 
for which he was receiving thyroid extract There was nr al dominal tender 
ness or evidence of inguinal femoral epigastric or umbilical hernia At the 
patients insistence on roentgenologic examination a scout film of the abdomen 
"as taken Tins showed normal visceral outlines and no bony abnormality The 
abdomen was large and pendulous Wc thought that his symitoms might be due 
lo muscular relaxation and so postural mining abdominal exercises and an elastic 
upport were advised 

The patient returned to the Clinic a month later with the thought that the 
pain Was due to urinary infection Tlic utoloctc diagnosis v as chronic prostatitis 
the consultant did m t think the genito unnan tract as causinc the 


>inptoms 

He returned six months later still complaining of pam in the abdomen and 
external hemorrhoids for which local treatment x as given No e idencc of 
hcmia could be found 

On reexamination two years later the patient vas found to have a large bulcc 
m the right lower quadrant This was panially relieved by a belt A diagnosis of 
'ntcrstiiial direct hernia v as male the defect being descnl cd as a linle above 
internal nng 
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operation the usual inctstsSn for sngujnal htmiorrhaph) wastna^e 
L\iminafJo-n of the region surrounding chc incision rcreakd no 
abnormihtics A scniihimr hemn could not be found However on 
CNtmmationi v>f the conjoined tendon and the internal oblique unisde 
abovcif a sac shout ^ cm m length was noted 1110 defect m the wa'l 
w as at least 2 5 cm m diameter and about 4 cm superior to the m 
tcmal inguinal rmg The sac which passed downward bemten die 
fillers of the internal oUht^uc muscle corvtamed omentum biit no 
intestine The sac w as freed up xi itliout difiicultv the contents re 
duced and tbc neck transfixed md tied \ftcr removal of the sac, the 
transvcrsalis fascia was closed and the muscle fibers of die KKtiu! 
oblique at ilic site of the hernia defect w ere sutured together usin 
mrcrnipted stlk sutures throoghmit Tlie operation was completedas 
the usual liissim rtpiir 

Postopentn cJ> tJie patient did escccdinglv well and the c/arapm? 
abtlomiml pnm and soreness disappeared liter check up eumiruciotu 
mealed that he had been rchc'cd of samptoms 

oiscysstoH 

Tlie ctjologj of this hernia cannot be proved but the hutoz) sni 
position sucfecsc tnuwva Tins hernia or an> direct hernia could « 
produced b} a sudden strain or direct anjur) Such a direct henw wt 
example a scmihimr Jicmn usually occurs at the site or cmcfsei’ct 
of blood xcsscls Tins putewt nti) haxc had a rupture ot the 
xcfsalis fascia w ith resultant weakness and htcr herniation torou n tW 
muscle A congenital origin seems most unlikcN 

The correct diagnosis was reached with much rfilBcultv after t 

>cars olMcrvation A number of conditions were considered and 

mated The patient deserves a great deal of credit for rcturwn 
repeated csammarions Although the findings were consisteam 
five we helloed lus sj mptoms were real and on an organic 

In conclusion we consider this a most unusual tvpe of , 
»nc which as fans our svmcj goes has not presiowsh ^ . 

m tlie iitcnturc It is well to reemphasize the fact 
tontmued under our care for three scars wnli pain in lus ^ 
))ccausc tins iinusinl heron could not be demmstrated /atanJ 
porcam to point out tlm it opcntwiw the sac was buric ^ 
m rhe internal oblique lutisclc and inmht have been 
s\ c not been eons meed of the presence of a Uemn i c i 
hndings *nd the relief of pam prove that the hernn was t 
his symptoms 
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O' during la t 35 >e n Jun M4 

( Akavna A of ampuHa I \a«f rad cal 
pant 31 duod nal evctl n ( r 
; n &40 

i I n ft! nd ns su cer> ffl Aft 
1S$ 

bstruct n fr m f ft 154 
I pane eat F b 24 
I t ma h Jit oil 613 
card c enl an! term wJ nd f 
e«oph 8« u c f> f F ft 
S 22S 

mo 3l It ih rat lapat t 
my F i rs 220 
eirl> d acn *cd s benign ol 
F b 60 

r aied by ttplo at n F ft 64 
«f n V unr c le { bs t at F ft 
73 

bemor hage m F ft 32 
in as d p n f 6 66 
mistak n d cn si of F b 6 
of tho aa soph gus J 6S4 

Cacti! artery int ml an urysm f 
d 3gn s and t calm nl / 00 

Cartil ge g aft I 404 
aut genius Ip ! 406 
cadi r pre erted ifi I 411 
d ced (o rccon tru ii n of turfcl 
ip I 415 

f r r pair f depr is ons In skull 
Ap ! 412 

f dep ts on ter mahr bone 
li> I 418 

t mastoid fislul / 41S 
isoRcnou 1 v! g Ap I 411 

Cafh Iff ur tbral roanag m nt /»«c 
710 

Cauten at n of mal gnant jnelanoma* 
I skin Ap t 334 


Cbol^cysltttomy fo amte lic!«yitij 

f f eh 1 btbiasis F ft 6 
obstructue yaundjee foUnng i 
deiu! d t t cuiuto a c use J « S35 
ifchnie Aft 6 
Cfcolecyst ta scute F ft Jft 
Cbokl tbusa F ft 4 
intestinal obsttucu n mpbcatins 
Juit 6*8 

Co pbstc amputatons, 4S1 
Cleft palate coogenitaJ P r ace peift 
back operation April 375 
p ocedare lo J ngift a p ! ! 
Ifnf 377 

4u gical conect n et AprS 220 
un ting posten r p llais in taedi a 
Ine Apr! 375 
ton Lang nbecks optral 

m 

C leciotny See C I eject 

C tlu uiceatite ileo tomi ct fft 
214 216 J « 661 
dttd d type J 66 

d uble baiitl type e W 66J 
H Iran ve sc c I stomy tt4 li 
sigtDO dost my in f ft 221 
tcsecfi a of colon iij Fft 20 
Ji t 661 

ind cal on S 6S6 
su R ol tmlra nl F ft 211 2 
656 

Col bomata Apnl 364 
Colon abd m noper n I ea t / 
669 

carciToma at nd ng s 
185 

cy t n n nterog nous 
inirl n foil 
Ftb 14S 

<J lerJ cal tis F ft 17 
oh t «ci n d e t allies o' 

252 353 


. n 


I imil 
petal B 1 


f 5 


clu to « c 


Fft ISI 


tod erf cult Fft 1* 
foliovii g ope«‘ n .1 ' 
enoui O’*! Aft 148 
polyps Ftb 161 , 

„ tf s fo mn F i isi 

care F b iw 

to poIjT> ‘ % ! 0 

f ufwratitc CM -c 

JttH 661 , y,r 

,»(iK lira I" > ' “'pi 

MUl < >!P' “ * 

f sue invi uifatft *1® h 
wrpery’ i ‘ i 
\\ tut M oper { on P cm y 
t end ana (cm is « t, 
Colostomy ® 

coUs Fft 221 
polyps i y c 
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Colotomy for polyps of colon Feb 168 
169 

Colo\esical fistula in diverticulitis Feb 
183 

Complications postoperative symposium 
on June 491 

Coronary thrombosis postoperative June 
S06 

Cou h postoperative June 508 
Crisis post thyroidectomy June 496 
Cysts of pancreas Feb 25 

Dvcryocystitis traumatic extirpation of 
lacrimal sac in April 354 
Decompression in postoperative intestinal 
distention June 568 
Dental anesthesia April 485 
mfection in Addisons disease treat 
ment with penicillin June 593 
Dermatome Padgett April 251 
Dicumarol dangers June 535 
in postoperative venous thrombosis 
and pulmonary embolism June 534 
Diverticulitis Feb 175 
fistula formation m Feb 183 
obstruction from Feb 182 
perforation in acute Feb 180 
chronic Feb 181 

Diverticulum duodenal simulating gall 
bladder colic June 635 
Dorrance push back operation m cleft I 
palate April 375 ' 

Drams abdominal removal as cause of 
fever June 558 

removal after thyroidectomy June 
soo 

Duodenal suction m postoperative intes 
tinal distention June 568 
Duodenum diverticulum simulating gall 
bladder colic June 635 
ulcer See Peptic ulcer 

reconstruction wnth diced cartilage 
grafts April 415 
Ectropion cicatnaal April 356 
of upper eyelid April 360 
severe with no suitable and avail 
able free dermic graft material 
Apra 360 

P ^th symblepharon April 367 
Edema dependent postoperative June 
507 

pulmonary postoperative June 507 
*^'j^l^ocautery m polyps of colon Feb 

Embolism pulmonary postoperative an 
ticoagulation therapy June 534 
venous ligation in disadvantages 
P June 534 

Endotracheal ane thesia for plastic sur 
pry Ap il 476 
tube removal June 521 
Entropion cicatricial April 363 


Epicanthus cicatricial April 356 
Esophagogastrostoray transthoraac Feb 
75 230 232 

Esophagoscopic biopsy m cancer Feb 
226 . ^ 
Esophagoscopy mediastinitis complicat 
ing June 578 

Esophagus instrumentation of medias 
tinitis complicating June 578 
terminal end and cardiac end of stom 
ach carcinoma of surgery m Feb 
225 

thoraac carcinoma of June 684 
Extrermly lower sensory di tribution of 
nerve roots June 727 
upper surface defects repair wath open 
abdominal flaps April 293 
Eyelids adhesions intermar inal technic 
April 352 

defects m April 364 
eversion of acatncial April SaS 
lower lacerations of from internal 
canthus downward and outward 
April 356 

vertical shortening deformities plastic 
and reconslrucuve surgical correc 
tion April 348 

Face extra oral injections of for anes 
tbesia April 483 

Femoro iliac thrombophlebitis June 
Femur fracture nonunion in April 425 

Fever causes of following abdominal 
operations June 554 
postsplenectomy June 586 
Fibro adenoma of stomach June 607 
Film cemented skin grafts April 251 
Fmstcrer s operation June 621 
Fistula abdominal wall in diverticulitis 

colovesical m diverbculilis Feb 183 
gastrojejunocolic June 625 
operation for June 625 626 
mastoid repair with diced cartila e 
crafts Apnl 418 

Fluids administration m paralytic ileus 
June 573 

Foot ampulaUons April 443 
Forcipuation operation 
Forego bodies m appendix Feb in 
in peritoneum Feb 110 
left at operation rfo lio 
Fractures at w rist April A50 
compound septic April 420 
malunion reparative problems m 

lo^ oI bont substance. 
T parative problems in April 422 
of malar bone Apr! 340 
of mandible skeletal fixation m April 
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Fractures of orbital nm depressed ipnl 
3A0 

sv ter inOated balloon Ap il 
343 

of ^pula April 431 
br«l.lc$ nsalifcnant 3?6 

Fu ion of p e posloperatl e manage 
m t Ju t SOO 

GxLLOunots a pi atio of Feb 7 
col c duodena] di ertlculum simubti g 
J t 63S 
dtease Ftb 3 

d am ge of In acute cho1ec)sUlts F b 
12 

r list nes, F b 4 

1 test! al obstruction due to Frb ISS 
Jm 64S 

Ca b illus infection foltoning bilury 
rs r> Ju t Sil 

Ca Ircct mj subt tal for gastric hem 
rhage Ftb 39 

f r peptic ulce Feb Si J e 620 
jejun I ulcer folloumc Ju < 624 
C t itis h morrh s In Ftb 31 
Cl stro ent r st my for peptic ulc Feb 
Si J e 6 0 

i junal ulce f II ni g / e 624 
( astr intent 1 hemorrha e ca ^cs 
J 673 

m Ecmcnt Ju e 673 
g O »>nipo m F b 1 /i 
60 

( t J JU ocolie fistula / e 6 S 
peralion fo J 623 626 
( troscopy ttempted perf all n t 
gastr c II d rinz Feb 77 
( n ccal peritoniti i h 1 Iren Feb 
100 

Grafts cart lage April 404 

IlADty m I bengn tprl 328 
II nl amput tions fp I 443 
II y es Griff n pi t i Iractu es of 
ma dble iprtl 383 3SS 
Heart fa lure c rcsU c acute p lop 
e atiNC J e 507 

II at in postoperative i t t 1 dist n 
ti J e 572 

Horn gi ma of stoma h / e 607 
Ilematcmesis Feb 29 
Hemiplegia postope at e ^ e 506 
Hemo a trum Apr I 340 
Hemolytic an mia c gen tal pi ne 
t my for /i e 584 
Hemorrhage gastric Feb 29 

blood Iran fusions in Feb 35 
ind cations for operatio Feb 36 
gastro inlestin 1 c us J e 675 
management J 675 
in carcinoma of stomach Feb 32 i 
in gastritis Feb 31 I 

in peptic ulcer Feb 30 32 S3 I 


Hemo hag p loperati e m laundice 
' ? 507 


p sLpI cct my Ju t 583 
po t thy 0 dect my J e 491 
flep nn in post perat e v ou th m 
bo IS a d pulmona y emboLm } 


53 


Hernia pen 1 foil auig rese t f 
rectum June 679 
nusu 1 prod ang abd mmal pam 


J e 731 


Hofm ister rese tio f r ga ( c hem 
b ge F b 41 42 
11 ro ns im / c 540 
llypogly mia Feb 16 
due t 1 let cell tumors f 2> 16 
n t d e to blet tumor* f 6 19 


fir SICS OIDOSTO T 

Feb 221 

11 I my 1 ulc at 


ulcerati e c bus, 


216 / 


661 


„ d d type J 
d bl b 1 type / 6i 
Ileol ans erse c ! t ray i ul 
oltL Feb 221 

II dvnami po t per t J 
ma a m at / e 568 
P ral t c n pent mtis d 
Ftb 97 

I f Ii «ccoBd ry po t pc t 


506 


Imru Ip as e ly m m 1 1 ol 
1 1 dd neck obst eU J f 

1 .u 1 abil m nal pe t at F » ’ 
Inter leb 1 dsLs h t m 


467 


f low b ck a d t 
p J e 2i m 
iLagn ca ti ns m wskm 
April 457 , 

1 f cqu cy f s cause of b cl 

ach April 472 

lnte*ti 1 d te ti po t p U e F 


560 


..1 nacement J t 
obs r ti Feb 146 jj 

due to dhesons fe6 153 

t ca c oma Feb 134 
I d ; 643 

[ »b««‘ W'** 

1 i»y M III „ 

„ cb M e P ■ • “ “ ' 

Feb lOO g ogiid 

I sti c la S 
Feb 87 


pc etr 0 g 


ound Fb 8^ 

J 0° s 
foD vnng 



CUMULATIVE INDE\ 


737 


Intravenous alimentation m paralytic 
ileus June 573 

anesthesia with rectal for plastic sur 
gery Apnl 477 

Intubation in postoperative intestinal 
distention June 568 

Intussusception Feb 203 

Irradiation of malignant melanomas of 
sun Afml 334 

Jvw loner surgery of local anesthe la 
for April 482 
osteomyelitis of April 392 
trauma and April 399 
upper surgery of local anesthesia for 
April 481 

Jejunal ulcer June 624 


iJuvET infection following abdom nal 
urgery June 556 

penetrating wounds Fe6 87 

Krukenherg operation April 455 


La^^l sac extirpation of m trau 
matic dacryocystitis April 354 

for intervertebral di 1 
lesion April 470 

palate 

P"aly IS recurrent post thy 
toideclomy June 496 

hipertrophy of 
Jj®bs aruficial April 447 

vvounds Fe6 85 

, block 

P?m low hack and sciatic 

pam originating m ju^g ? 3 
5 comphcations 


postoperative Jtt 


‘Impression over repair 
frarf?*^ grafts Apr I . 

of Apnl 340 

' aluTmS^ “elanomas of km AprA 

"a’m 4|s'®''' “™’" 

SsCoSy*" 


Melanomas mah nant of kin April 
319 

biopsy in Aiml 337 
cauterization of April 334 
irradiition of April 334 
plo^ic procedures April 337 
radical regional lymph node dis 
section April 338 
radical surgical exci ion ipri 
337 

subungual April 338 
Melena Feb 29 

Mikulicz operation modifed complica 
lions June 509 

replaced by end to end anastomo 1 
with use of uccmylsulfathiazole 
in colon surgery Feb 238 
Miller Abbott tube in postoperative in 
testma! di tention June 36S 
Mote hairy beni'm April 328 
Morphine neosti mine methylsulfate 
with for relief of pam evaluation 
June 718 

Mucus post thyroidectomy June 499 
Myoma of stomach June 607 

Neostigmine with morphine for relief 
of pain evaluation Ji ne 718 
Nephritis acute postoperative June 508 
Neurofibroma of stomach June 607 
Nevus blue 329 

Nonunion in fractures reparative prob 
lems in ipnl 422 
Nose saddle See Saddle nose 

Oper-vtiovs complications of symposium 
on Fine 491 

Orbital rim depressed fracture of April 
340 

water inflated balloon in <4^r/ 
343 

Orthopedic surgery reparative problems 
in l^if 420 

Osteoma of kull removal diced car 
tilage grafts for repair of depression 
tpnl 414 

O teomyelitis of javs Apnl 392 
trauma and <4pnf 399 
Oxygen in postoperati e inte tinal dis 
tention June 572 

Padgett dermatome Apnl 251 
Pam abdominal unusual hernia pro 
duang 7i«e 731 

in uinal as early manifestation of 
bladder neck obstruction June 7IS 
relief of u c of morphine neostigmine 
for June 7l8 

sciatic with particular reference to 
lumbo ac a! joint and intervertebral 
di k syndrome June 723 
Palate cleft congenital correction of 
370 
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Pancr as ad n tna b}pog}>rc>nia due to 
Feb 16 

cattinortva r<b 24 
ost Feb 25 

pen Irat hr vounds Ftb 87 
urgcry of Feb 16 

Pancf tic tissue benign In slom h 
Jit 610 

Pancreatic h pat c syndrome Feb 21 
Pancrcal t acute Ftb 20 
hcroorrhaRic Feb 20 
int rslitial {ed m lous) Frb 21 
Pancr at du d n 1 res cl n rad cal f r 
carcinoma oi ampuli ef \ater June 
640 

Pa btic ileus Ju t 560 
la a crieb ai imp thcctom) In ttirom 
b pWet It i June 538 
Pa titis a ute p s( prrati e mansR 
m nt ^ r 603 

Pci ill c f Iloft ng abd m nal ur 
p ry i t 556 

phlegm n 0 ab cess fotl «mg per 
f at n f append < Feb 133 
Pe cill n n dental infecti n (n Add 
son s d vase / ne S9J 
Pent tha! ne thesis (or pi Uc urger> 
Afi J 477 

Pept ulet Ftb SO 

b!c d ng Feb 30 3i 53 
eb n c u gical m nag ment /» e 
618 

F n t re a oper tion Jo e 621 
g t enterostomy \ i Ju t 620 
pc { rated Feb SI 
p topcrative manap m nt June 
630 

P opcf t e prtv nllon June 630 
r ur ent June 623 
g tr i junocol c f tula c mpb 
cat ns Ju t 625 

subVol I sastiect m> { f Jint 6JO 
th t does not pond t mrd cal 
m nag ment Feb 56 
Pc fo ation m d eni ui ti Feb 180 
T3l 

o( P pt ulcer Frf> 51 
Penapp ndic al ab cc Feb )37 
phi gm n Ftb 133 
Pend ert cular abscess Feb 18! 

Penne 1 hernu foil h ng rescctl n ol 
«tum June 679 

Pent neum /ore en b d c In Feb 
110 

left, at peratoR Feb 116 
Peritonitis append ctis Feb 101 IIS 
} cai zed Feb 102 
phlegmonous Feb 102 
suppuratJ c Feb 103 
spread rrg ot penetal led Fe6 lOS 
Eon coceal Feb 100 
in nf ncy and childho d Feb 93 
pneum c c I p unary Feb 59 


PeidlonlLis secondary to mt stisal fc 
siruction Feb JOO 
si eptococcal primary type 


PMeb tis m Rrans June 539 
Ph! bothrorobo a Ju t 533 
postoperat t ant eo gul t o tb apy 
June 534 

ndeEtnoR periappendiceal Feb U5 
pel 1C follow ng p forat n of appra 
dt Ftb 138 

Pitr ss n n post perati wt tinal ds- 
tcnti n /»«e 572 
Ph 1 e p oced res la m I gn nt m b 
omas f sLin AprJ 337 
u Eery an sth a for p lEoplre, 
tpnl 474 

simposium on Sept I 1 
Pneumacoccal pent n tas pnmaiy in 
ch Jd en Fib 99 

Pneum a a po ta e thest e /» 5t5 

postopetatte /«« SIS 
Pneumon t s po 1 peraf ve Ju e SIS 
Pobps In colostomy Ju t 512 
o( t Ion Feb I6{ 
c letfom> (or Feb 169 J70 
elfctr cautery rcrae al f i 165 
sigm doscepy m Feh 157 
{ I math Ju t 607 
sJee e revet on in Feb 72 
P toperati e c »pi cal ons dagtiw 
Ju e 502 , , 

Irom int rnist s p int ( v J f 


501 

J t of June 503 
ttnposium CD Ju e 491 
r e pondil I fh is J'b e 725 . ^ 

P ame block of lumbar syfflpathti 
gangla /b e 54S 

Pro tile ob tract on ngumai p m > 
a ly man f tat n Ju e 715 
Pro latect ki> t ao, urelh al folloa ns 
abd mbiope meal su g ry 
533 , , 1 

Pr St Em ne w postoper i ' 
d tent on Ju e S7I 
w tb morph ne for rtl ef f P 
ation /B»e 718 
Pulmona ry ompl cal on po I 

J nt 5GS „, ! / 

p e nti n and man gem ■' 

edema t p rati e J'"*'’ 
embol m e ante 

U ih rapy Ju e 534 
\ n u lE ton in 

Purpura" 'thfibocvlopcne i* 
plen ct my f 4 Jo ^ 

Pubb k prat on ci » 

tpr/ 375 . . „ scut P 

pylphlbt suppuMbe ns 
pendetis Feb Ml 
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Radium treatment of acute postopera 
ti\e parotitis June 60S 
of malignant melanomas \prjl 334 
Radius fracture nonunion in April 
424 425 

nith loss of bone substance vital 
bum replacement April 429 
Rectal anesthesia with intravenous for 
plastic surgery Apnl 477 
Rectum resection perineal hernia fol 
lomn June 679 
Rib cartilage grafts April 406 
Roentgen diagnosis of aneurysm of in 
ternal carotid artery June 701 
of paralytic ileus June 564 
treatment of acute postoperative par 
oUtis June 604 

Ro er Ander on spl nt in fractures of 
mandible April 382 385 


Sacralizatiov of transverse processes of 
fifth lumbar vertebra June 725 
Sacro ihac joint as cause of low back 
symptoms June 726 

Saddle nose repair with nb cartilage 
grafts April 410 
with septal cartilage grafts ApnJ 
407 

Sarcoma of stomach June 611 
Scapula fractures April 431 
aciatic pam with particular reference to 
lumbosacral joint and intervertebral 
dtsk syndrome June 723 
«nsor> di tribution of nerve roots of 
lower extremity June 727 
cptal cartilage displacement repair of 
Apr I 408 

Sequestrectomy m osteomyelitis of ji 
d 402 

^emoidoscopv in polyp of col n Pel 
io7 

fixation m fractures of mandible 
381 

m grafts film cemented April 251 
arialj is and summary of cases 
April 273 

application to recipient area \p it 


preparing and cutting Aprd 254 
report of cases April 265 
small pieces use of Ap I 281 
epithelial Apnl 318 
full thickness Apnl 317 
role m surface defects April 309 
split thickness Apnl 309 
open abdominal flaps for surface dc 
of upper extremity Ap d 


pill thickness exci ion and handling 
Ipril 2S1 

SUi! malgnant Apnl 319 

;,L *Pres.ions m repair v ith d cc< 
cart lace g afts ipnl 412 


Spinal anesthesia in paralytic ileus June 
572 

Spine fusion in intervertebral di k 
lesions Aprd 471 

postoperative mana ement June 599 
Spleen penetrating wounds Feb 86 
Splenectomy complications June 58o 
indications June 583 
Spondylolisthesis ipnl 432 June 725 
Stader splmt in fractures of mandible 
Aprd 385 

Stomach aberrant pancreatic tissue in 
June 610 

carcinoma June 61! 613 

early diagnosed as benign ulcer 
Feb 60 

revealed by exploration Feb 64 
extensive unrevealed by x ray Feb 
73 

hemorrhage in Feb 32 
m aged person Feb 66 
mistaken diagnosis of Feb 62 
of cardiac end and terminal end of 
esophagus surgery m Feb 
75 225 

thoracolaparotomy for Feb 
75 221 

hemorrhage from Feb 29 
leiomyo arcoma Feb 67 
perforation during attempted gas 
troscopy Feb 77 
polyps June 607 
sleeve resection in Feb 72 
re cction for gastric hemorrha e Feb 
39 

for peptic ulcer Feb 58 Ju e 620 
sarcoma June 611 
syphilis June 614 
tumors Feb 60 June 607 
ulcer See Peptic ulcer 
Streptococcal peritonitis primarv n 
children Feb 98 

Subdiaphragmatic abscess folio vin al 
dominal surgery Ju e 557 
Subphrenic ab cess from perforati n f 
appendix Feb 139 
Subungual melanoma Apr I 338 
Succinylsulfathiazole in colon surgerv 
Mikulicz operation replaced by end to 
end anastomosis with Feb 238 
Suction decompression m postoperatn 
intestinal decompres ion June 568 
Sulfadiazine m append citis Feb 142 
m periappendiceal phlegmon Feb n4 
Sulfasuxidine See SucanyhilfalJ la ole 
Sulfonamides in appendiciti Feb 142 
Surface defects free km grafts in ipnl 
309 

open abdom nal flaps for in upper 
extremity Apnl 293 
Symblepfaaron Apnl 367 
Sympathectomy paravertebr 1 in th om 
bophlebitis June 538 
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Sympathetic ganpj a iumb r pa a«erte 
bral block ot J e 543 
Syph 1 s of St mach Ju t 614 

Tfta \ p st thjroiJectomy June 49 
Thorac I parolomy for removal of ca 
cinoma f stomach c rd c end a d 
t rm a] esoph guj Ftb 75 230 
Th mboc>topenic pu pura M jathic 
pIcnectom> i x Ju e 584 
Thrombophicb t s, anticoagulatio th r 
p> June 534 
f m ro ilac Ju e 541 
ra a\crlcbral sympathectomy in / e 
538 

Thromb s co ary po t pe at e 
/ e 06 

j>ost pJ neclomy J e SS6 
enous postop rati\e tiC cuhlion 
therapy J e 534 

Thyroid crisis po foperat \ J 496 
Thy dectomy compl tlons Ju t 491 
T bia fr lures no ni n in April 473 
424 

Tr heal ob (ruction p t thyrAidectomy 
Jt 494 

Trache bronch 1 aspirat o Ju e 577 
Transfusi ns blood n colon surgery 
Feb 701 

in g 1 le hemorrhace Feb 35 
I paralyl c Ucu J ne 574 
T thoracic pent for care noma 
f ca due end of st mach a d te mi 
nal e d of esoph pus Feb 75 230 
Tran u cthral escction f bladder neck 
b t uction folios I R abdommoperi 
n 1 u gc y e 588 


Tnbromethan I anesthesia for plasti sw 
gery April 477 
T hob oar Feb 7o 
Turn s of b am su g cal t eatmeBt 
prog ess during last 35 yea s, 2 w 
694 

of st mach Feb 60 / e 607 


Uicts jejunal J t t l 
pept c See Pepl c ulc r 
Ulceatise cobtis surgcal t lit 
Feb 211 J 661 
locations June 656 
Ureth al catheter managem t Jv t 


\a icosE eins perhcial th mb 
phi b tis in / 539 

V os I gat 0 n p Imonary mbol 
disadsant g 7 e 534 
thromb s p t per U e t 
lat the apy J « 534 
\e t bra fifth lumba f »n e se p oc 
esses sacral rat o e>\ Jv t 725 
Von Lang nbcck operatoo f deft 
p Ut Ip^ 371 


lOt 0 eomplcatio pstthyed 
tomy /« e 499 

infecu f II g ahdojm 1 ur 
gery / e 554 
kounds pnt tng of abdamc 
79 

1 war Feb 90 
tri t f acture April 430 
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hair bearing scalp flap for repair of unilateral 
SCALP defects 

Gordov B Neu and John B Erich 

Gratifying results of reconstruction of lost poruons of the scalp 
can be secured only bj emplo>mcnt of hair bearing pedicle scalp 
naps Unfortunately such grafts have a limited degree of usefulness 
Since they ma> be applied in general only to defects of compara 
hvely small dimensions However even when extensive adefectwhich 
|s unilateral and is located anteriorly can be repaired extremely well 
> means of a pedicle flap from the opposite side of the scalp (Fig 
/6) By this technic not only is the involved surface covered with 
hair but m addition a normal hairline across the forehead may be 
ecured (Fig 277 a and 0) As will be pointed out later m the case 
tl * a defect involving one entire side of the scalp 

e pedicle to which xve have made reference will be found to effect 
remarkably good cosmetic result 

t is surprising how frequently one encounters persons xvho have 
^ unilateral loss of scalp tissue We have seen several patients 
of defects which were the result of trauma particularly 

aff ^^*1 burns When due to the latter t\ pe of injury the 

I region is without hair is scarred badly and often is ulcerated 
^ecausc of the presence of dense avascular fibrous tissue (Fig 277 a) 
n pl^u of treatment consists in the elevation of a pedicle 
flip on the opposite and unaffected side of the scalp This flap 
^egins m the frontal and temporal regions and passes backward to the 
^’^cipiit It must of necessitv be elevated m stages (Fig 276 a and /;) 

insure an adequate blood suppK through the pedicle at the time of 
por of the flap When ready for transplantation the distal 

Sc earned over to cover the injured region of the 

^he fl * When liealed in this position the unused part of 

bed s^'eted from its distal portion and is returned to us original 
ne region m the occiput left denuded of scalp tissue must be 
741 
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I If? 2 d -Repiir / a unilateral scalp defect b> m ans of a hair bean g sc Ip 
flap a First stage incisi n of the mesial and lateral margins of the flap b Second 
stage the distal pedicle of the flap is cut across c Th rd stage the flap is swung 
across and sutured to the margins of the defect and the de tided surfa e u 
cotcred with a shave graft d Fourth stage the flap is cut half way across e Fifth 
t gc the flip 1 r cnmpl r I> aero a I the pedclc ren ed t t ngt J 
I ed 
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covered with a free Thiersch graft of si in The details of this entire 
technic are described in subsequent paragraphs and should be read in 
close association w ith the illustrations 
The blood supply for the scalp flap under discussion is furnished by 
the frontal and temporal arteries on the side of the head opposite the 
defect The mesial margin of this flap passes along the median line of 



Fig 278 -a and b Flap after second operation 


the head \vhile the lateral margin curves upward just anterior to the 
^ and then downw ard and backw ard (Figs 276 (t, and 278 a and b) 
his flap should extend well down over the occiput (Fig 278 b) and 
Its Width IS dependent largely upon the size of the defect to be re 
paired The elevation of this flap and the transplantation of its distal 
to the injured portion of the scalp require multiple operations to 
c described in the following paragraphs 

FIRST STAGE 

After the patient s head has been shaved completelj the flap is out 
^ine on the scalp with an indelible or skin pencil The surface of the 
an antiseptic solution and sterile towels are draped 
1 ” j field of operation Incisions are made along the proposed 
in h fiap (Fig 276 a) and the scalp tissue interven 

p? these incisions is undermined completely down to the 

CO This operative procedure leaves a long flap of skin 

except for its pedicle attachments in the frontotem 
plfT nccipital regions Whether or not general anesthesia is cm 
}c<i It IS well to inject subcutaneousl) a 05 per cent solution of 
fcct^hl^ fiyfiTochloride containing epinephrine for its hemostatic cf 
lecdmg otherw ise is profuse and difficult to control entircU bv 
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t!ic ^pp!Icatlon of hcniostats and bjjaiurcs to cut vessels When h«iias 
nsis IS complete the flap is returned to its original bed and sutured 
interrupted fine silk stitches being cmplo>cd Tinally it is advisable to 
appK a finn dressing over the flip m order to prevent the formation 
of 1 hematoma such i dressing should not be disturbed for two or 
three davs ifrcr opcntion 


SECOND STAGE 

Ten to fourteen dajs after the first operauon the distal pedicle is 
cut across thus severing the blood supplv to the flap from the occip 
ital region (Tigs '’76 b and '’78 b) As m the first operation a solo 
tion of procaine containing epinephrine is helpful m controllm the 
hcniorrhage 77ic incision is sutured with fine silk Here a^ain, a pres 
sure dressing for forty eight hours is highly desirable 

THIRD STAGE 

With the passage of another ten to fourteen dajs the entire flaps 
elevated and is reads for transference to the defect (Fig 279) How 
cv cr should there he no free bleeding from the distal edge of the flap 
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tioncd m the ncn paragraph a gauze dressing is fixed firmly \uch ad 
hesn c tape o\ cr the distal portion of the transposed flap thus prevent 
mg the fomntion of a hematoma below the flap 

The transference of the pedicle flap leases a large denuded surface 
involving that region of the scalp from which the flap was elevated 
This raw surface must be covered With a shave skin graft of moderate 
thickness obtained from the inner aspect of the thigh (Fig 276 c) 
The silk simircs employ cd to anchor this free graft to the edges of the 
denuded surface should be left long subsequemU thc> are ned over 
a thick pad of gauze which aids m fivanon of the graft In addition 
to the application of manv strips of adhesive tape over the gauze 
dressing this technic thoroughlv immobilizes the shave graft, an un 
portant factor that contributes to effective healing of the graft to the 
underlv mg gauze surhcc Tins gauze dressing should be neither dis 
nirbed nor removed for a period of ten da>s 

FOURTH STASE 

Two weeks after transference the scalp flap is cut half vva> across, 
as is illustrated m Figures 276 d and 28’ This incision which b 
sutured immcdiacelv greatlv reduces the blood suppl) to the distal 



portion of the flap from its frontotemporal r'‘’‘ ^ ^ 
of blood snppl) prepares the flap for complete detachment from 
pedicle at the next stage 
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FIFTH STAGE 

Che ^\eek later the flap is cut compIeteU '’cross th~t a'rpjra c 
fFi'’ 783) The resultant free edge of the transplan ea pomon oi h 



Fig ‘> 8 > -The flap is ca completeh across 



Fi-^ &4 -The pedicle is returned to its on'n'ul bed. 

and snnired to the irarem of the undetUmg scalp 
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Tlic pedicle or unused portion of the flap is returned to its origmjl 
bed (Fitrs VC c and 284) Before it is replaced however the scarred 
bands on its under surface must be cut and cros hatched so that the 
pedicle niav be srrerched out to its ontinal contour Furtherenore jtij 
portion of die healed shave skm {tnfc that interferes -with replacement 
of the pedicle must be crcised 

SIXTH STAGt 

\t the tune of transference the margins of the flap can neither be 
cut nor be adjusted to produce a normal hairhne across the forehead 
without senousK dist«rhin<» the blood supph to the flap Conse 
qijcnilv from the tune of the fifth operation four to see weeks should 
chpsc before surgical measures arc undertaken to make the hairhne of 



f SS - Secur np a narmil ha rime btrrai i 

1 1 Ft' — Sccur ng a normal ha tl oc b oral c 


the forehead on the reconstructed side svnwnctnc with that o ic 

opposite side This adjustment requires excision of those portnns o 

the transplanted scalp flip which extend forward bevond * 

hairhne As a result of this procedure one or more raw 

mun These must be covered with thick shive skin grifc . 

the inner aspect of the tluqh or prefenbh with full f/.t 

obtained from the inner surJacc of the arm (Dc^ 

raw surface is not too large u full thickness graft from ue in , ^ 

on the opposite stele is ideal because the color of such a gra 1 1 

to that of the forehead 


SEVENTH STA^E ^ 

As a result of the transference of the pedicle flap 
permanent hald region near the occiput 'Hus hare rcgi 


REPAIR Op trML\TER\L SC.\LP DFFECr^^ *•4: 

! no 'n-^ o mil po 

I slvin graft and b\ the introduction n*' <;in !' vtii, han 



n. 8 r.- 

Ptabs co\cr the I ajj rt^on near the w pi* 

^ 5 — rhe hair covers the remaininc biJJ surfa ts 

re<rion^/p”5 adjacent to this bald 

fi^SBronn^^ Ulcimatel\ when the hur m the occipital region 

hair are mt length the small surfaces still left denuded of 

•‘tc intisible (Fig ‘‘> 88 ) 


“Result of 



. . - repair of scalp defect a Before grafnas b \fter graftin' 

® Pair covers the renuinm'’^ bald surfaces compictelv 

It has h COMMENT 

Scribed / expenence that the operame procedures just de 

(^eren stages) afford the most satisfactory means of repamnr 
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unilateral scalp defects which arc located anteriorly Then too if the 
patient 1 1 w onnn w ho has a defect that in\ oU cs one entire side of 
the scalp this same surgical technic is to be recommended because it 
establishes a normal hairline across the forehead The hair whenal 
lowed to grow long can be st\ led to cot cr the remaining bald surfaces 
coinplctcK (Fie 289 a and /) 



TREATMENT OF UNUNITED FRACTURES OF THE HIP 
iMelmn S Henderson 

A RFCENT Statement b> Prof G R Girdlestone * president of the 
British Orthopaedic Association is pertinent to the subject under con 
sideration He said In the past the great majority of these fractures 
[fractures of the neck of the femur] failed to unite this is still true 
e\en of those that are pinned though here the majority is no doubt 
much smaller I am of course referring to the total number in which 
the pinning has been carried out for we know that in skilled hands 
the majority unite 

In the United States owing largely to the efforts of such orgamza 
tions as the American Medical Association the American College of 
Surgeons and the American Academ> of Orthopaedic Surgeons an 
increased interest has been aroused m the treatment of fractures This 
15 evidenced by the establishment of fracture ser\ices m our teaching 
and municipal hospitals Whether the fracture serMCc is under the 
leadership of the orthopedic surgeons or the general surgeons is unim 
portant The fact that fractures receive special consideration by inter 
ested surgeons means that the services rendered will be better 

Imperfect reduction or failure to maintain reduction b> adequate 
internal or external fixation is probabI> the chief cause of nonunion 
in fractures of the femoral neck Of equal prominence as an etiologic 
factor IS failure to make the diagnosis Far too often nn injury to the 
hip is called a sprain no roentgenograms are made and the golden 
opportunit> for early treatment slips b> An> injur\ to a hip should 
be considered a fracture unless proved otherwise by good roent 
genograms 

In the last few jears we have seen an increasing number of frac 
tures not onlj of the neck of the femur but other fractures of the 
long bones as well that have failed to unite because of over pulling 
(distraction) when skeletal traction was used When skeletal traction 
is used the danger of too much traction on fractures is not appreciated 
bj the medical profession at large It is a definite ctiologic factor in 
imumted fractures toda) 

In a certain percentage of persons the blood supplv to the head of 
the femur is meager and a fracture through the neck of the femur 
ma) cause just enough injur) to the blood vessels going to the head 
of the bone to deprive it of its nourishment If union develops in such 
“V case late atroph) of the head follows Tlic blood supply to the head 
and neck comes from three sources Some few vessels ma> find their 
wav up from the nutrient artcrv of the femur but the largest blood 
751 



752 


MFLMN S HENDERSON 


supplj comes from the internal and external circumflex arteries to the 
capsule These \csscls arise from the femoral anery the commuauon 
of the external iliac 1 he third supply comes through a branch of the 
obturator artcr\ (branch of the internal ihac arier\) This aner) 
pierces the bottom of the acetabulum and comes to the head mside 
the so cilicd hcanicntum teres Some luthoritics estimate that in 2> 
per cent of adults this \csscl is missing If this last named vessel is 
absent in a ease nf a fratiurc of the neck of the femur there is a good 
clnntc that nourishment to the head will be lacking and the stage is 
set for nonunion 

Uack of skeletal support is the cause of the disabilitj m eases of 
nonunion of the hip Some fen patients attain firm enough fibrous 
union to enable tlicm to get about comfortabU with a cane or crutch 
and thc\ should he left as the> arc 


SELECTION OF PATIENTS FOR SURGICAL TREATMENT 
Kccausc SO iiianv patients having fractures of the hip are eldcrH 
sach must be studied indiv iduallv m order to determine whether he or 
she should undergo operation Patients x\ ho have decompensated hearts 
ar nephritis sliould not be operated on but on the uhoJe the patient 
uho has been active and in good health up to the time of the accident 
will stand operation well Since the surgeon has a wide choice of an 
Kthcsia and in mcilica! centers wcl! trained personnel to adfmmrter it 
igc alone IS not the determining factor as to whether surgical pro 
icdurcs should be undertaken Records it the Clime show a muw 
,owcr average age for those patients m whom a bone graftwas used 
than IS found for example in patients subjected to the Whitman or 
Colonna procedures 


OPERATIVE PROCEDURES 

Operations for ununitcd fracture of the femur var> and 
iitted to the patient and not the patient to the operation Local 
It the site of fneture decide the t>pc of operation to be carne 
If the head is viable and a fair sized neck of the femur is , 
Porm of bone grafting operation should be considered If t ® 

. lablc but the neck has been absorbed the Brackett operauon 
modification of it should he used (Hg 290) If the /-pju 

s no object m tr>ing to get it to unite to the upper '3f 
jccavise the head will atrophy and collapse and static art n u-forc 
velop The patient then will be no better off than he ' . 

Dperation even if union was secured If the head is to he 

(r,!! 291) the Co!»nn,« (I,g 292) “ hTt=.» 

this group of procedures the liigh osteotomy describ o 
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should he considered At the Qinic we hate had no experience ivith 
it and therefore I am in no position to evaluate it 
Bone Greff -The head of the femur must be viable and a good rem 
nnnt of the neck must be present if a bone graft is to be used 
rxtra articular Ostcosyinhesn by Hone Grajt -If there is fibrous 
union and if tlic fragments can be brought into almeraent with me 
non so that most of the shortening and all of the eversion of the leg 
IS overcome then, the bone grift mav l>c put m place extra aracuhrly 
(r»i? ’Q+l liic opcntion is done bhndlv m that the joint is not 



I B 94-1 U3 ante hr sico>mhess ith bone gnh 

opened A guide wire (’a inch or about 027 cm ) is inserted through 
the wound from just below the trochanter through the trochanter an 
the neck of the femur up into tlic head Anteroposterior and late 
roentgenograms ire made to be certain that the line is corr^f « ^ ’ 
fittc wire IS not properly placed a new line can be . 

anothcrwirc inserted The improperly placed wire is withdrawn 

the correctly placed one is run 1 cannulatc drill well up into the 
of the femur Over this wire is placed a piece of fibula about 4 in 
(lO cm ) in length This graft is driven well into the jo 

and the guide wire is withdrawn Roentgenograms must be ta 
be ccrtiin that the graft is placed deep enough , ”oLcaI 

licfnrc us insertion must be stripped of all muscle and the 
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surface feathered so that the blood suppl) can more readily enter the 
substance of the bone (Fig 294) Roentgenograms are presented (Figs 
295 and 296) of a woman aged sl\^ seven years who was treated b\ 
this method after eight months of nonunion 
Articular Osteosynthesis by Bone Graft the fracture is such tliat 
the alinement mentioned cannot be obtained by traction it is neces 
sar> to expose the site of the fracture (articular osteosynthesis) A 
long incision is started just back of the anterosupenor spine of the 



Fig 295 -Nonunion of cigl t months duration The patient is siJtt> e'en years 
of ape 

‘Irnni (Fig 297) » It courses downward and backward to the pos 
l^rior margin of the trochanter then sweeps upward and forward A 
3p IS thus created with its comevity extending posteriorly The skin 
IS lifted up drawn inward and fastened to the wall of the abdo 
the wall of the thigh bj skin clips (Fig 297 c) By this 
method the hip can be exposed mccl> and the skin of the grom is held 
out of the field The dissection is earned down between the tensor 
^ciac latae and the sartoruis and the gluteus mcdius is stripped from 
the wall of the ilium for several inches The anterior surface of the 
joint IS exposed and the rectus femons is retracted inward The cap 
sule IS opened and the anterior surface of the neck of the femur the 
■mtenor mai^in of the acetabulum and the head of the femur are e\ 
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posed In casei m which unumted fracture has existed for Ion? the 
dissection mas be somewhat tedious and difficult because of the 
thickening and fibrosis of the anterior portion of the cipsulc I ^ 
manipulating flexing and rotating the hip the site of fracture tin he 
exposed more easilj 

The fragments should he separated and all the fibrous tissue rtmovtd 
from between the head of the femur and the neck of the femur \fter 
this IS accomplished the fragments must be freshened until b'eedin^ 
bone is encountered m each and then the fragments must bt fitted 
accurateU Care must he ulcn not to chisel too iigrrousK ind rc 



Tig 2S7-.(t 4 c and d Amcular osreosymhcsis MUh bone graft 


ttiovc too much of the head of the femur because often the head is 
none too well supplied with blood and hea\> chiseling and scnpmg 
h damage U hen the pseudarthrotic maternl has been excised 
^n the fragnients fitted the bone graft can be placed under \ksvnl 
(^>2 297 b and d) The bone graft can be either a piece of 
e tibn or the fibula I prefer the latter It has been recommended 
wt along x\jth the bone graft a screxx or nail be inserted as internal 
is^fin°!t diameter of the neck of the femur is not large and if it 
1 1 A bone graft and a screw or nail is added much of the 

^ supplv and the internal structure of the neck ma\ be destro\ ed 
ernsl f txattoji —Adequate extcmal postoperatw e fixation must be 
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pro\ icicd no matter \\ hich method of inserting the bone graft has been 
used I prefer a double spica cast which extends from the chest to the 
toes on the affected side the leg is abducted slightly and the foot and 
knee arc held so tint there is no escrsion On the nonaffected side the 
cast extends from the chest to the knee It is astonishing how well 
cldcrl) people tolcntc this tjpc of fixation The\ can be turned o\er 
at inters als and thus the danger of pulmonary embolism can be les 
sened The one bad feature of such a cast is the stiff knee that so often 
follows I have tried !n\mg joints put in the cast at the knee but when 
the knee IS flexed the quadriceps muscle is pulled and tends to move 


Pip 98-Noi nion of s \ months duration a Before operaton e a 
after oper non rxcclicnt functi n ^ as obtaned 

the fragments at the site of the fracture So there is no compromise 
The leg simply must be held firm until the bone graft has a c an 
grow and this cannot be expected in Jess than eight to nve ve '' 

The Brackett Operation -Tlie Brackett operation is appli^bie 'u 
the head of the femur is good but the neck is gone (Fig ) 
many years ago argued that the head of the femur ..pn 

even if the ncci of the feimir was atrophied The Brae e P . ^ 

depends for success on a viable head and the upper en o 
being prepared so that the head rests securely on it m P ^ ^ 

Since this article was written my c He gue Dr ^ 

reviewed the Brackett operar ons performed at d e A' 
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valgus Nonunion of the neck of the femur of six months duration 
in the case of a man fiftj eight years of age who was treated with 
the Brackett operation is shown in Figure 298 
Techmc —The fracture of the hip is exposed in the manner just de 
scribed for use for bone graft The upper end of the femur is re 
modeled after the trochanter with its attached muscles has been chis 
eled off and drawn up out of the way The pscudarthrotic fibrous 
tissue is dissected out thoroughly and the fractured surface of the 
head of the femur is carefully freshened Then the remodeled upper 
end of the femur is put against the head the normal angle of 127 de 
grees being practically entirely obliterated The head thus sits on top 
of the shaft m extreme valgus If it is thoUj,hc necessary the head 
may be fastened to the shaft with a screw introduced from below up 
ward The head of the femur should be disturbed as little as possible 
After the position of extreme valgus is obtained for the head of the 
femur and the hip is placed in almost full abduction the trochanter 
with Its attached muscles is brought down and fastened at a lower level 
on the shaft than it was before The tonicity and pull of the pelvo 
femoral muscles hold the upper end of the femur m position firmly 
'‘tamst the head 

A double spica case is applied as described before with the leg on 
the affected side m almost full abduction and the foot held upright 
eversion At the end of about six weeks this cast is split so 
that the top half can be removed The patient then is allowed by a 
k 1 on an overhead frame to begin passive movement 

'V mch consists of flexing the knee and thus flexing the hip The pa 
^ ^ encouraged to contract the quadriceps muscle At the end 
three months following the Brackett operation the head of the 
emur is usually firmlv enough united to permit the patient being up 
fn crudes Weight bearing IS assumed gradually in a few months 
more ^roughout the course of convalescence roentgenograms arc 
3ae frequently enough so chat the surgeon has I now ledge of just 
" taking place at the site of fracture 

nifman Reconsirucfion Operation —The Whitman reconstruction 
applicable in cases in which the head of the femur is dead 
there has been atrophy and absorption of the ncci The operation 
consists of the anterior incision and lifting up of the trochanter with 
of muscles and excision of the head of the femur TIic neck 

} temur then is remodeled and put m the acetabulum Tins pro 
V th”^^ provides skeletal support for weight bearing The trochanter 
low ®^chcd muscles then is brought down and fastened at a 
nnt 291) The acconipanv mg roentgenograms show non 

VM^^ f months duration (Fig 299 «) m a woman fortv eight 
rs of age and the result thirteen vears later (Fig 299 If) This 
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patient has done her work about the house for >ears utthoat a cane 
or crutch hut does use a cane out of doors 
Colonns Operation —The O>ionna operation is similar m principle 
to the Whitman opcntion ith the exception that instead of lifting «p 
the trochinter the muscles arc dissected cflrcfull> from the trochanter 
and held together b\ a sort of purse string suture The head of the 
femur IS then excised and the denuded upper end of the trochanter 
IS placed in the acctalnihim TTic muscles gatlicrcd together by the 
purse string suture nrc then brought doun and fastened to the shaft 
i)f the femur through drill holes placed m it at a loner level {Fig 29 



1 b 99 —Nonun on of the I p of ten months dorat on a Pr pfw 
ti irtc n jears after tman operation 

Albee Reconitrucfion Operation -Tlic Aibcc reconstruction open 
non consists of removal of the head of the femur It is freshene an 
made to fir into a clcftlikc opening made bv longitudinal ostcotoirij 
The chisel IS introduced from above downwards partiallj 
trochanter and the trochanter is pned outward (Fig 29J) 
tion has the advantage that it provides a better falcnim for t e 
chantcric muscles Tiic upper end of the femur is placed in t e a 
ulum as Jt IS m the Whitman reconstruction operation 
FiJtahen for the Whitman Cofonna and Albee ani 

construction operations }usc mentioned the 'Whiunan Co 
Albee postoptraiivc fixation muse be provided as in the ® 
ccdurcs but is maintained for a idioiter period After three v 
month mov ement is permitted 
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RESULTS OF OPERATIONS 

Polloumg the bone gnfting opentions and the Brackett operation 
It IS not at ill unusual to sec patients who hue practicaih full 
motion Avjth excellent function After reconstruction operations m 
which the head of the bone is sacrificed there is definite limitation of 
motion and usuallj the patient is forced to use a cane The one point 
common to all the operations is that skeletal support is re established 
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CHRONIC SCLEROSmC OSTEmS (SCtEROSJNC NOM 
SUPPURATIVE OSTEOMmiTfS OF GARRE) 

The D»^leren^iat Oiagnoju from Syphtt«}ic Lesions of Bene Sclerosing 
Osfeogcmc Ssrcoma Pagef s Disease ol Bone (Osieilis Oeformansl 
SubpenosJceJ Ossifying HemaJo/ne OsJeifis Fihrosa Cyihea Hemen 
gio endothelioma (Ewing s Sarcoma Endothehernyeloma) and Mete 
static Carcinoma 


HfvryAV Mfyfrwng 


Chromc sdcrosjnif nstcitjs is one of the inflammaiorv diseases svhtch 
must be considered m the differential diagnosis of benign and malig 
mnt lesions of bone In the majonrs of instances the general practi 
noncr sees tlic patienr during the acute sM<?es of the disease and is not 
so rwdilv confused in maLing hts diagnosis as those that may be called 
upon for an opinion after the acute s\ mpioim have subsided Garre m 
1893 ' in 3 papor on acute infectious osteomyelitis began the section 
The sejerosmg nonpimdent form as follou-s 

I should lihe to dwigniie ai Kltiosing: fonns ihose infectious fonrn of os 
Teom> cbtjj \ hich lea t behind solclj tt citing and thickening of bone w> h 
out formation either of pus or of fismbs T1 ey begin vo * typical «a> 

I aving sn acute onset in the major ty of casts, and proceed with hich few 
s v cUing of the estretn t> pa n and sv, ell ng of the bone et en « b cons i t 
able mMtrai on of the soft parts s hid leads one to erpect the spe dy forma 
ton of an abscess Instead the infiltration regresses sJo\ ly s'hh the 
} as dropped pre touiJj and s liilc the panent proceeds slo^l) to cure noth 
mg remains bur greater or lesser ntelling of the bone 


Gtrrc then qvujted a report of three cases ofisened b\ Professo*' 
Bruns TTic report had been published b> the attending physician 
Dr Klupfcl 


In die course of fourxeen months three c! tldren in the same fim ly r an- 
il Wtth acute infecti us ost omyefnis I A boy nifl* >e 2 rs of ap f 
trauma became iJI i «} sipporame t»i«t» of lh« tibia wreh » scess « 
popliteal space He d eJ uithin a fess di)$viwh menngt man 
The fever remained comrantly h gh On postmoncm cwnunation r ® 
nosis was confirmed 2 Tour montlis later a gid n ed b 

jII in consequ ncc of a cold s «h oiteomjehtts of the jtea accompa 
formation of foul jus m tie knee pi t Death occurred on dit 

J rinally a boy i ichc years of age became Ul af«^ ^ ° 
right thigh pain swelling and a fever up tt 408 fC.1 develop » n-jjer a 
of osteomyelitis was made and according to the procedure o 
per cent solution of carb he acid as injected into the ^frer 

was vnfiamed and swollen and sod am beiitoate \ as 
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SIX dal's the fe\cr had fallen co 39j6 fCJ Dehnum and sLcht diarrhea 
occurred An incuion of the suelhng in the postenor loner part of the thigh 
was coQteinplated but nas not made because there nas no definite fluctua 
non. After a short eiacerbauon of the ferer the s^%e^lng of the thigh de 
creased and the painfulness disappeared but more and more it was possible 
to feel the thiclenmg of the lower part of the femur abos e the external con 
dvlcs. Four months after the beginning of the disease the right thigh nas 
still 5 cm. thicker than the left or health} one. The ssvellmg never came to 
a head. The soft parts nere no longer mfiltrated 

The last case beIon'»s without doubt to the sclerosing nonpcrulent form 
of acute infectious osteom} elms- Th first 5>mptDms offer a classic picture 
of the acute form of osreomj cbtis. OnJj the outcome differs in so far as the 
expected formation and discharge of pus did not occur 

Garre discussed tanous other forms of osteomtehos and the facts 
that sclerosis nut occur m more than one rei^ion m the same case and 
that sinuses maj develop m some regions I belicte that the chief diffi 
cult\ of differential diagnosis lies in those cases in uhich nonsuppura 
U'e sclerosing osteitis occurs smgh and without drainage 

ACUTE STAGE OF SCLEROSING OSTEITIS 

One mat dispense with a consideraoon of differential diagnosis in 
the acute stage of sclerosing osteitis for it is obMOUsl\ an acute infec 
tion of bone with local and general manifestations which jna\ not 
differ in onset from the ordinar> cases of acute osteomy ehtis WTiat 
the future holds for the panent suffering from chrome osteom\ elitis is 
problematic at this time and ma\ be grcatl\ influenced b> the efficac> 
of the new sulfonamide drugs and penicillin I belieie that with the 
and more frequent use of these agents at the onset of sxmptoms 
a new era in the successful treatment of all forms of osteomi elitis is at 
hand Mam patients otherwise destined to a prolonged illness with 
drainage formation of sequestra and disabilin in the future will be 
come free of abscess and w ell thanks to these new I\ discoi cred drugs 
It IS aircadx discernible that the use of these drugs has made a distinct 
chance m the se\ent\ of sxTnptoms and complications MTien «n 
limited amounts of penicillin become available for the civilian popula 
tion and it is administered earlv I believe that further progress is 
Iiound to follow Let us hope that the chronic stage of the disease and 
disabilitv mav be ennrelv prevented In cases in which a definite 
tcgion of destruction is observed or m which abscess or sequestra 
occur and show in the roentgenc^ram, drainage dishing or saucenzs 
tion packing with gau7e imprecnatcd with sulfathiarole and apphea 
tion of a large drcssinc of gauze and cotton are the measures indicated 
in mv opinion 
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CHRONIC STAGE OF SCLEROSING OSTEITIS 


Pam IS tlic first symptom of the chronic stage of sclerosing osteitis 
locihzcd boring pnin that is located deep m the bone that is almost 
nluajs worse at night than during the da> that is usually persistent but 
nn> be of lesser mtcnsit> at some times than at others that is aggrs 
\atcd by exposure trauma or debilitating illness and that lasts for 
months or years Localized swelling of a hard fixed type with tender 
ness on firm pressure may be palpated on one side or a spindle shaped 
mass usually intolting the shaft of the femur or tihia issoon observed 
These sw climes of bone may remain stationary or may enlarge grad 
iially for a period of weeks but an important point in differential 
diaj,nosis is that they remain the same without further growth for long 
periods sometimes many years Although the grow th remains station 
ar\ the pain persists 1 he health of the patient remains good There is 
no increase of the Icukocy tc count after the acute sy mptoms have sub 
sided The concentration of hemoglobin and the erythrocyte count 
ma\ remain normal or mild secondary anemia may occur As a rule 
there IS no disability and the function of neighboring joints remains 
normal The skm and soft tissues rcimm loose and arc easily movable 
and the veins do not (iccomc enlarged At tunes there may be appre 
ciahlc local heat but frequently there is a normal temperature over the 
site of the lesion 

Thus the patient consults a physician because he Ins a swellin" and 
pam in an extremity usually located in the femur or the tibia the 
initial illness mav hav e been forgotten completely On inquiry previ 
ous illness mav be denied in some instances but 1 have found that per 
sistcnt inquiry frequently disclosed illness or local injury The historv 
is of great importance and although children may not remember t e 
parents may recall a history of mild illness with local trauma prece 
ing the onset of symptoms In many eases when I have inquired abo 
such matters I have been told that there was no preceding illness 
when some relative reminded the patient thereof such etiologic ac 
became e\ idcnt Thus one may be able to make a diagnosis of c on 
sclerosing osteitis without a roentgenogram from a good history 
chronic painful swelling of bone that has become stationary 

Much of the confusion which has existed as one 

malignant tumor osteins deformans sv plulis and so forth on 
hand and chronic sclerosing osteitis on the other hand has e 
duced by those w ho hay c had little experience m the 
the roentgenograms It is adv isablc to hav e consultation o 
pcdic surgeon and of a roentgenologist before one ^lakes 
of a malignant lesion and advises radical surgical treatme 
instances even the expert roentgenologist and „ biopsv u 

culty m interpreting the roentgenograms correctly an 
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indicated If one remembers the slow growth chromcit> without cvi 
dence of general sy mptoms the frequent location in the shafts of bone 
the kclw of invasion of soft tissues in the late stages of sclerosing 
osteitis the lack of periosteal thickening and the lack of Codman s txi 
angle, so common m cases of sarcoma one v\ill have the essentials of 
roentgenologic differentiation Sclerosing osteitis localizes in the shaft 
first producing a thickening m the cortc\ on one side and later a 
circumscribed cortical thickening which finalH closes the medullary 
cavity The presence of small areas of decreased density is fairly com 
mon in well prepared roentgenograms and even small spicules of dead 
bone sequestra are \isible at times There is no doubt in my mind 
what would be found and I have frequentK demonstrated that these 
areas represent foci of infection which contain small sequestra Cul 
tures of material from such foci arc frcquentlv sterile but in some 
instances I have been able to obtain staphvlocotci The pathologist 
report chronic mfiammatorv tissue where bits of soft tissue are 
obtained Pus is very rarely observed Ac times several areas of de 
creased density are visible in the roentgenogram In stages of recent 
infection or exacerbation a slight chickening or roughening of the 
periosteum may be visible Tltere is no thicl ening of soft tissue to be 
seen m the late stages of sclerosing osteins Metastasis does not appear 
m the lungs (Cases I and II) 

SYPHILIS OF BONE 

hyphihs of bone may occur at anv age but those cases in which the 
f’bsenations simulate those characteristic of chronic sclerosing osteitis 
nccur commonly among older patients Pam may or may not be n 
ptominent symptom and when present is usually less severe than in 
cases of chronic sclerosing osteitis Local heat tenderness and thicken 
|ng of soft tissue are frequendv present A history of previous svplii 
<tic infection or clinical and laboratory findings or m the absence 
these the resort to a therapeutic test bv intensive intisvphihtic 
niMsures will clear up the diagnosis 
Roentgenograms may show both sclerosing (osteoplastic) and osteo 
y tic areas Areas of decreased density in cases of sy phihs are more 
^tensive than the small foci occasionalH found in cases of sclerosinc 
osteitis of Garre Periostitis extends over larger areas of the diaphvsis 
''ith layers of formation of new bone over the cortev and a hazy out 
me producing a cortical thickening which bows the shaft on the con 
side When this occurs in the tibia it gives rise to the typical 
syphilis How ev er m cases of rickets also the thickening 
the cortex is found on the convex side Gummatous lesions show 
irregular regions of decreased density Sclerosing and osteolv tic proc 
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csscs occur simultaneously and arc more likely to be multiple and the 
moth eaten appearance is seen more frcqucntlj m eases of syphilis than 
in cases of clironic sclerosing osteitis (Case III) 

SCLEROSING OSTEOGENIC SARCOMA 

I he problem of distinguishing the sclerosing t>pc of osteogenic sar 
tofiii from sclerosing osteitis may present considerable difficultj The 
age of the patient is of little \aluc m distinguishing these two condi 
tions since both lesions occur frcqucntl> before thirt> >cars of age 
and citlicr one nii\ occur at an\ age In eases of sarcoma pain may be 
less intense than m cases of sclerosing osteitis and tends to be more 
progressne as the tumor increases in si/c and imohes the penosseous 
tissues It is a characteristic sign of sclerosing nonsuppuratne osteo 
m> clitis of Garre that grow th comes to a standstill w hcreas in cases of 
sarcoma the tumor continues to grow rapidlv In the former the soft 
tissues arc not imolscd while in the latter ihc\ arc invaded and dis 
tended until the skin is stretched and becomes shmv and the veins 
show engorgement In eases of sircoma there is an carlj stage of 
growth before involvement t f soft tissue occurs which maj tat the 
most si illful diagnostician s ahihtv to distmcuisli it and not until opera 
tion has been performed and dccalcifitation and microscopic study of 
the tissue have been done can the tnic nature of the lesion be deter 
mined 1 have seen patients who hive been advised to Iiave amputation 
for sarcoma but who following operation hive been proved to have 
stlcr ising osteitis On the other hind I hive seen others that were 
tonsuicred to have stlcrosmg osteitis hut who hive been proved to 
hue 1 inilignant lesion 

It IS well to rcnicmhcr that sarcomas <KCur most frequently at t c 
end of It ng 1) ncs md that svicro ing oMciiis of C arre occurs ni^t 
frctpicntlv in the diapiusis In eases of sarcoim itrnphv begins earv 
motion of the joint is impaired and disahilitv and dchditv 1 ecoine pro 
grcssivciv more appircnt I oss of weight cough with bloods sputum 
and c\ ulcncc of metastasis arc sv mptonis of a malignant lesion that are 
ibscnr in stlcrosmg osrciriv i { ( arre In ease i f susnetted sirconn 
bfinc It IS ahvavs wise to have roentgenograms of the thons 
have seen voting patients apparentiv well and with 
tlciKc of metastasis who have shown tvpical roentgenologic n i 
of pulmonarv metastasis Rociatgcnolngicallv sclerosing osteogenic 
coma in its early stages of growth niav sunulitc sclerosing 
Carre It nn\ he impossible to dcteniunc whether a 
the cortev which his is vet not produced ;»uc)i change 
ostcum IS due to one condition or to the other However i 
dition IS sircoma soon the periosteum is raised and the ang 
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man and the sun ray like calcified areas appear While these areas are 
not diagnostic the> are seen more frequently in cases of sarcoma than 
in those of sa philis or osteomyelitis The cortex rapidly thickens the 
medullar) cavity may be obliterated and the soft tissues show mva 
Sion. This power of invasion through all the tissues with accompany 
mg osteoplastic deposits is encountered onlv m cases of sarcoma 
(Case IV) 


PAGETS DISEASE OF BONE (OSTEITIS DEFORMANS) 

Osteitis deformans is a generalized disease that occurs among older 
people and produces enlarged and soft bones When it occurs in the 
lower extremities it may result m bow legs weakness and disability 
It IS insidious in its onset is accompanied by aching pain and may not 
be discovered until a roentgenogram of the painful region discloses a 
bony change which may appear sclerotic and localized It is this type 
of lesion that is sometimes confused with that of chronic sclerosing 
osteitis The tibia and the femur are frequently affected as is also true 
in cases of sclerosing osteitis of Garre The increase of size of the skull 
and the thickening of the cranial bones as noted m the roentgeno 
grams explain the need for the patient s larger and larger headgear 

Backache is a common svmptom of Paget s disease and the roent 
genograms of the pelv is and the spinal column frequently demonstrate 
c'ldence of involvement of the bones m these regions The lesion of 
^ bone is more extensive than m cases of sclerosing osteitis of Garre 
^ere mav be multiple lesions The lesion or lesions are characterized 
bv enlargement with coarse lines of trabeculations ninnmg through 
areas of decreased density and a fiizzv appearance of the surface In 
fraction or fractures occur The concentration of phosphatase m the 
blood is increased Surgical treatment does not relieve the disease as it 
ooes in chronic sclerosing osteitis and its onlv value is the opportunitv 
of getting sections of bone for microscopic diagnosis Bone is absorbed 
and new bone is laid down vascularized connective tissue replaces 
bone forming elements and pathologists mav report the tissue as indi 
eating osteitis fibrosa cvstica Sarcoma may develop as a complication 
of Pagers disease of bone but I have never observed it as a complica 
tion of sclerosing osteitis of Garre (Case V) 


traumatic {SUBPERIOSTEAL PAROSTEAL) OSSIFYING HEMATOMA 

Trauma mav gi\e rise to localized swelling pain and slight local 
'eat With little or no general manifestation such as fever or Icuko 
'I'be periosteum may be raised or perforated and a collection 
j blood mav form which m a few weeks becomes calcified and pro 
nces a hard fixed mass This mass mav be tender it does not enlarge 
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nnd the superimposed tissue maj ino\c frcclj on palpation All of these 
features closcK resemble the picture seen m cases of sclerosing osteins 
houeser m cases of tnumatic ossifvint hematoma the bony enlarge 
ment js all formed outside the cortex not uithin it and as a rule the 
mcdulhrs space is not insoUcd I hate obsened cases m aifiich such 
traumatic lesions m the shin caused sssclling and pain sihich p rsisted 
for months In time these lesions regress and pain and spelling tend to 
lessen It IS util to remember that the formation of bone mav begin at 
the border of the hematoma along the edge of the periosteum leavintr 
in area of loser densits m the region next to the cortex Jnd as the ossi 
fitation progresses the hone fills in until a solid mass of lione is formed 
next to the cortex In the nnjonrx of instances these regions of forma 
non of hone do not ha\c the same amount of local heat or tendemess 
as IS fniiml tn some of the inflammarort lesions (Case 


OSTEITIS FIBROSA CYSTICA 

The lesions of osteins fibrosa cxstica arc of doubtful causation 
riicx occur most frequePtlx in south arc arrended bx little or no pain 
and arc subject to fracture TIic latter max be the initial svrnprom and 
occur follow me milil tnuma The hone max appear to lie sclerotic in 
a considerable portion of the shaft hut regions of exsthke formation 
arc seen t/ic cortex max he thinned and conrairi c\sts and m\ be 
bulged ourxiard Tlic periosteum appears uninvolvcri and its maigin is 
usuallx clear cur In eases in xxhicli the disease is adianced themeuul 
larx portion of the bone max he obscured hx areas of increased densitx 
and areas of lessened densitx hone is replaced bx a fibrocxstic forma 
t(on uhicli xxcakens the structure and xxhich contains curxed rrabecuhe 
of coarse appearance m the rociirgcnocnm Tlie discas occurs fre 
quentlx in the tibia and the femur ami max occur as a single lesion or 
as a multiple form the latter being knoxxn as xon Recklinghausen s dis 
ease xxhich occurs in more than one hone Pam is ncxer as sexere as 
that of sclerosing osteitis Sarcoma max dcxclop in fibrocxstic csions 
of bone and metastasis occur (Osc VII) 


HEMANGIO ENDOTHELIOMA (EWING $ SARCOMA ENOOTHEUOMYELOMA) 
This malignant ntophsm occurs mot frcqucntlx m the 
decades of life and is characterized hx the lax mg down of 
siibpcriostcaUx m Jaxers resembling those nf an onion It . 

diaph)scs of the tibia and femur ind is associated with 
svmptoms of pam fexer Icul ocx tosis and su dime “ „„„ are 

the cpiphxscs Its tours is progressive and destmctixe c ^ 
soon visible in the roentgenograms with or " occurs 
soft tissue Tractiires occur frcqucntlx Metastasis to other 
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m liter stages with gmdaal loss of streniTtfi. anemia and chsabilm imcd 
death interrenes Heimagio-endochelioina respond? to irradiation 
therapy to such an e.Ttenc that a therapeuac treatment becomes a drag 
nostic aid I do not believe that this lesion will be difictilr to distin 
mush m the great majonn of cases b\ thQ?e who have had a grea 
deal of cTpenence m the treamienc ot tumors of bone and I would 
recommend a thorough course of irradiation m the ca.es p es*“nC3'’g a 
problem of differential diagnosis 

^\Tien one has the opportnnirv to obtain ecooiis ot tissu-^ the 
pathologist will make the diagnosis following microscopic stud' The 
characteristic dense bone fortnaaon of <clero«m'r osteitis ts lackmtr m 
the latter onion like Ia\ er formanon of bone is no <een and the rredul 
Ian portion of the bone is not invoiced with bone changes or a 
destnicove nature ThemeduUarv portion of bone is repbced bv dense 
appearing sclerotic bone growing in from the cortex in sclerosing 
osteitis There is no microscopic simSarm berween the two condmons 
the chamctensQc small round cells with fibrous stroma are ci-pical of 
Ewing s sarcoma (Case \T1I) 

MbtaSTATIC CARC1^0^fA 

In mecastaac growths from the prostate regions of increased den 
sit\ are found to occur mosr frequenclx in the peine bones the lumba 
segment of the spinal colurmi. the ribs, the femor or an' bone These 
retnons of osreosclerosis ma\ be accompanied b' regions ot osreo- 
ptosis and result in w eakemng of the structure and fracture Chronic 
Mckache nu' be the first siToptom and the roentrecogram mav show 
^ first clue to the presence of malignant neoplasm of the prostate 
^e multiple lesions with dense production of bone present a mottled 
appearance w ith occasional enlargement of bone These lesions are not 
irequentl' confused with sclerosing osteitis and the examination of the 
prostate will usuaill' clear op the diagnosis Mecastaoc. growths from 
the breast ma\ likewise be distinguished from sclerosing osteitis there 
iisualJv IS a histan of previous operation or the tumor mai be palpated 
(Case I\) 


TREATMEW OF SCLEisOSINO OSTEITIS 


Th“ treatment of sderosinir osreicis c» sur^cil The extent and tvpe 
' f operative procedure are dependent on the extensiveness of the lesion 
•n the bone involved Thus iit an isolated region involving onU a por 
hon of the cortex, all or mo<r of the m'olved bone ma' be remmed 


b' 


guttering saucenzaDon or dishing and the focus thus removed. In 


^ 0 ' instances drilling through such regions ts sufi’aenc to relieve 
but I prefer the more c-xtetisive removal of the aficcTed bore 
whenever this is possible In cases in which there was invol'c^en'" of 
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the tibia I ha\ c cmplov cd the bone saw w hich permits the npid re 
mo\al of the affected portion of bone Swabs of the ca\itv or oartacles 
of the wall of the c^st arc sent to the bactcnologic laboratory for 
studv but ha% c seldom shown the presence of bacteria The cavities are 
dusted with sulfathiazole and then dosed In the ^a5t majority of eases 
ptimar, closure has resulted in heating bv pnmar) intention 

When the entire cortet is imohed a number of dnll holes depend 
ing on the si7C of the sclerotic region maj be passed through the bone 
or a guttering through the most aiailablc portion together with dnl! 
inq may be cmplo) cd in such eases if the lesion is located in a uei ht 
bearing bone external fixation nyi> be required for a short time so as 
to guard against possible fracture If patients have had drilling opera 
non or insufficient guttering of the involved bone rc-opcration mav 
be performed and a more extcnsiv c remov al of bone be cmplov ed wath 
good result Foci of infection mvv pla> a role m the causation and such 
foci cvidcntK should be chminated The oral administration of sulfona 
nude drucs and tlic intravenous administration of pcmciUm have no 
been m practice a sufficient length of time to determine their efficacy 
m the chrome stages but m the acute stages it would appear to be 
advisable to use maximal doses m the hope of preventing the sclerosing 
changes 

COMMENT 

Chronic sclerosing osteitis is rccognircd as a form of osteomyelitis 
( Imicalh It is clnnctcri/cd bv persistent sharp pain and enlargement 
of bone Rocntgcnologicallv it shows dense sclerosis that usually occurs 
m the shaft of the tibia or the femur The roentgenologist and the 
orthopedic surgeon experienced in disease of bone usually ^ 

make a diagnosis from the clinical and the rocntgenolocic nnoincs 
When doubt as to the true nature of the Icsmn evists biopsy an a 
roentgenogram of the thorax arc indicated The treatment is 
and the preferable method is guttering or saucenzition of the a ec 
portion of bone w ith local vise of sulfathiarnle , 

W hen penvevUm becomes generally available and can be 
during the acute stage of the disease it is possible that chrome s 
ing osteitis may be pres ented 


REPORT OF CASES 

Casc I~A lK»> seventeen jean of age wis sc n ^ ,bo t 

ail tenkrncss m tie reg on of the nildlc third of involving 

one year s duration Tl c roentgcnogrims discfosed s leros « . cj 

tl e middle tl ird of the right ferout vtth a sm H region o j 

The 1 lood as ermann reaction v as negative The red nen „ a 

grens methol) was 3 mm in one hoar The concentrate) 
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IIJ gm per 100 cc of blood erjthrocytes numbered 3 660 000 and leukocytes 
8 600 m each cubic millimeter of blood Saucenzation operation of the sclerotic 
region disclosed mo pockets of granulaaon tissue The uound wzs sprinkled 



Fig 300— a Anteroposterior \ie\v sIio%sing sclerosing osteitis of middle por 
tion of shaft of nght femur with an area of decreased density in the center b 
Lateral \iew of same 


With sulfathiazole crystals The bactenologic examination did not reveal any 
growth of oigamsms and the pathologic exaiiunauon showed inflammatory 
The w ound healed wnth primary mtenuon and the patient had complete 
relief of symptoms in four weeks (Fig 300 a and b) 
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Case H—A B»rl seventeen >caR of ajje \ as seen bccaise of pan swelling 
local licat and lenkmess of the tnddle ihrd of the nght tihia of one years 
duration The roenrgenoprams of tl e nijhi 1 1 « hsc^os d fokrosing osteitis «icli 
an area t f kercase I density of the cortet m the m ddJe third \ saucer raaoti 
peratmn di c!o c \ a poeVet \iVe xepon of gmulat on u sot but no pus The 



j j, decrease i dens ty I> ing m tb j oslttiot cortex 


bactenolog c exan nai vn !i ! m t rescal an^ (trovsth of paf eW \^as 

logic examination rtseakd compact bow ^Tipjete ref f 

ore of the v,otncns. oigasuiatios s of the aettwd forces an 
of s>n ptoms (Fig 301 a and h) 
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Case III— A bo> five years of age was seen with swelling and tenderness of 
the right forearm of tu o months duration Roentgenograms had been tal cn and 
a biopsy performed after which a diagnosis of sarcoma had been made and am 
putation had been advised Subsequent to this the patient was referred to the 



Fig 30’— i7 Hereditary s>phitis with proliferative periostitis of the shaft of 
Note that the thickening of the periosteum appears laminated and 
ne shaft of the ulna is visible these signs v ould not be present m extensive 
sclerosing osteitis b Lateral view of same 

Qmic for further advice The clinical examination revealed hereditary s>phih 
and this diagnosis was corroborated by a total inhtbiuon Wassermann reaction 
and by the roentgenograms the latter demonstrated laminauon (onion Ia> cr for 
mation) suggestive of hemangioendothelioma (Ewings sarcoma) The boys 
condition improved under rrcatment (Fig 30 a and b) 
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Fig }C3 -a Antcron ten r vie \ing teopcnic sircomj 
femur with disuse th ck niig cf tie c rtet and h ft snbperto teal an] 
and thicken ng of soft tis uc 1 ch as diagn cd roenrgenolog caliy s 
gio endothelioma (Cv mgs sarcoma) The pathologsts d gn ss on two o 
s ons (from tissue taken fi r b opsy ail fr im the amputate i specim 
osteogenic sarcoma grade 2 (Broden method) b Lat ral lew of same 
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Case IV —A boj sixteen years of age xvas seen because of pain m the left 
thigh with slight swelling of four months duration There was no interference 
with motion of the knee joint and he had been able to nde a horse 5 miles (8 
kilometers) to school each da) Examination repealed swelling of the lower half 
of the left thigh Leukoc)^es numbered 15 100 in each cubic milbmeter of blood 
The flocculation reaction for syphilis and the results of unnal> sis were negative 
The roentgenologist made a diagnosis of Ewings sarcoma of the left femur 
Biopsy was performed and the pathologist made a diagnosis of osteogenic sar 
coma grade 2 (Broders method) Amputation was adtised but the patient s father 
refused to consider it Roentgen therap) was given on seven occasions dunng 



Fig 3(H —Anteroposterior view showing ostcios deformans (Paget s disease) 
of the pehic bones and femur Note the sclerotic appearance of the bones of the 
penis and coarse stnations and increased density m the right femur 


the three months following biopsy but without improvement and a high ampu 
tation through the thigh was performed by the pauents home physician a year 
oeiore death Death apparent!) as a result of metastasis ensued two years sub 
sequent to the onset of s)mptoms in spite of all treatment, including amputation 
Tissue was sent to us following the amputation and this was again reported as 
osteogenic sarcoma grade 2 b) the pathologist {Dr Broders) (Fig 303 a and b) 

Case V— A man fift> years of age was seen with a fourteen year history of 
gradual enlargement of the head and bowing of the lower extremioes The dm 
^®^^tgenologic and pathologic examination revealed osteitis deformans 
'Paget s disease) (Figs 304 and 305) 



HrVR\ M VEYFRDIVG 



Tig 305 Fg 306 

F>g 305 -Antctopt tenor Mcw sho\ ng out tarJ boMne cf the right / niuf 
wmc ease of st jtis tlcf mum as m I igurc 304 

Fig 306 — \ntcrop stenor \jc\v shovutg a Urge ms fied hematoma / the 
ngni femur The shaft of il c bone is clearly istblc the ne \ bone /orr’ai o is 
laid oo\ n parallel to the shaft it c cortex is not ihicl^cncJ th border ts cl if 
cut and there is no invoUemem of nfttisue 

performed on set cral occa ic nx during a t enf> one > ar pcrio f The r ntgen 
ilogc examination re calcl an owfied hcnuioni tf tie right f mur (Fig 306? 
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C'SE VII —A girl eleven >ears of age had sustained tvvo fractures of the left 
tibia which healed with some anterior boning deformity She had had occasional 
sharp pain and some enlargement of the leg had been noticed during the three 
months prior to her admission here Examination revealed a bony hard swelling 



of —Osteitis dbrosa cystica of the left tibia with thinning and bulging 

t e cortical wall trabcculation of the medullary portion and cystic areas con 
«ming fine lines or whorls 

^the middle third of the left tibia with some local heat and slight tenderness 
ih ^ showed osteitis fibrosa cystica v ith thinning and bulging of 

I * cottical wall trabcculation of the medulla and cystic areas containing fine 
Of whorls The diagnosis v as corroborated at operation (Fig 307) 




CHRONIC NONSPECIFIC TENOSYNOVITIS AND PERI 
TENDINITIS* 

Paul R Lipscomb 


De OtruNAiN a Suiss surgeon m Kochers clinic at Beme Switzer 
land reported the first eases of nonspecific tenosj novitts in 1895 The 
condition which de Qiicr\ain described Ind not been recognized pre 
\ louslj The tendon sheath of the abductor polhcis longus and extensor 
pollicis brc\is tendon which occupy the first groo\c on the dorsal sur 
face of the radius near the snioid process were afTcctcd Kochcr named 
this condition stenosmt; fibrous tendovaginitis It has been referred 
to as chronic thccttis of the extensor muscles of the thumb and m 
French literature has been termed at times radial st>loiditiS In 1898 
Hoffmann’* of this counm reported twelve cases of what vias 
proliahlv de Querv nm s disease and later added fourteen more eases In 
1930 1 inlvclstcin in tlie most comprehensive of all articles on stenosmg 
tendovaginitis at the radnl stvloid process reported twenty four cases 
which brought the total nunilier of reported eases to 178 Since that 
time the total has been broucht to about 250 eases and of these seventv 
one of the cases on record hive been reported in this country 

Compere m 1933 rev icwcd the literature on snapping thumbs which 

is the name applied to a lesion afTcciing the flexor polhcis lonms 
tendon or sheath and is thought bv several authors to be similar to 
stenosmg tendovaginitis of the ndnl stvloid process In mo of the 

fort) eases he reviewed the condition was bilateral 

Tcnos>no\itis of the long head of the biceps also has received 
limited attention most of which is found m the French literature 
Lcclcrcq and Rourcsco recognized this condition m connection wit 
injuries of the shoulder sustained in industrv Pasteur a colonel m the 
medical corps w ho w as stationed in the militan hospital Val de Grace 
recognized the condition in all respects 


ETIOLOSY 

It is mv opinion that the causative factors m chronic nonspecific 
tenosynovitis and m pcritcmlinms regardless of the location ar 
most eases similar if not identical In de Quervains disease 
pretty well accepted that the inciting factor must be attn u e _ 


Abridgment of a portion of the sulnwitel to ‘he F»culo r-oure 
ate School of the Unncnt> of M nnesota in p ual fuinllmcn author 

ments for the degree of Ma ter of Science in Orthoped c autgeiy . . 
expresses his sincere gratitiid to Drs Ralph K Ghonnle> and J 
for their suggestions in preparation of the tl e « 
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repeated tratcim although m a certain small percentage of cases the 
onset follows acute trauma The condition is encountered most fre 
quenth in the laboring class and generally among women Diack and 
Patterson pointed out that occupations requiring repeated abduction 
of the thumb under stress or grasping motions combined with adduc 
tion of the thumb and ulnar dc\iaDon of the wrist for example tjpe 
writing knitting fly casting golfinc plaving the piano work on 
grinding or buffing machines and so forth cause this condition Ap 
parentiv a he3\x t) pe of w ork is not i necessary factor although 
manv cases are^eported among factor^ workers Escble Cotton 
Morrison and Bradford explained de Quemins disease on a mechanical 
basis the\ stated that the position of the tendons of the abductor pol 
hcis longus and the extensor pollicis bretis causes them to be exposed 
more than other tendons in the forearm to friction and other minor 
forms of external trauma Huber stated that an individual predisposi 
tion must be taken for granted 

Snapping fingers also are due in most instances to chronic trauma 
although as will be shown later m a certain rather high percentage of 
the cases the pathologic changes are somewhat dj/Ferent from those of 
chronic nonspecific tcnosvnovitis Zellc and Schnepp reported a case 
m which the condition was precipitated b\ acute trauma The hand 
slipped and the thumb was abducted forcefullv However before this 
episode the patient had been subjected to continuous prolonged vigor 
ous occupational scram Compere suggested a congenital basis for 
imolvcmenc of the flexor pollicis longus when a nodule is found on 
the tendon but as most of the patients m the cases he reported were 
more than fortv v ears of igc this hardlv seems reasonable Hammer 
stated that tendons of human beings will not tolerate more thin I 500 
to 2 000 manipulations per Iiour 

Conn pointed out that vunor tnjunes mav eventuate in disejs'* of the 
tendon sheaths Ordinanlv however minor hemorrhages which imv 
result are readilv absorbed and onlv bv repeated injurv in the same 
location could this be a factor Conn further stated that mfectiotis 

hen present must be accorded a s condarv role and are of tw o classes 
exogenic and cndoucnic Cohn however m 1916 expressed the belief 
that tenosvnov itis is due to irritation from within which he blamed on 
foci of infection As a result of the focus of infection he w as of the 
opinion that the part was unable to withstand the irritation from 
without caused bv constant use of the part He further stared that in 
all cases of occupational renosv nov itis tlie focus of infection could 
be found if sought 

Schracrer stated that trauma is bv far the most important etiologic 
factor m tenosv nov itis of the Jong head of the biceps humcn and that 
the trauma is usuallv m the form of a sudden jar or pull He stressed 
also the relation of infectious disease and stated that sudden muscular 
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effort in the course of an infectious disease and especially m typhoid 
or influenza is likel) to initiate the syndrome Infection with colon 
bacillus occurred in two of I^sreurs cases and with bacillary dysentery 
in another The tendon of the long head of the biceps takes pan m aU 
the mo\cmcnis and in the fixation of the upper extremity this fact 
explains its xulncrabihtx Dexenish reported txvo cases of hematoma of 
the sheaths of the flexor tendons of the hand following penetrating 
w ounds 

Howard' stated the affection called crepitating tenosynovitis 
traumatic tcnosynoxitis and crepitating pentcndimtis results in 
most instances from prolonged exertion of unaccustomed muscular 
effort He pointed out that the time oxer which the forces are exerted 
IS the essential external factor xvhich distinguishes these lesions from 
tiic acute trauma of xiolcncc He recognized certain predisposing gen 
cral factors and tlic fact that peritendinitis crepitans is frcquemlv the 
result of gross trauma with a lilunt instrument In about half of the 
cases studied li\ Howard trauma was followed bv unusual exertion or 
toil 

MAUftlAl STUDIED 

An analxsis was made of all cases of nonsuppuratne tcnosvnoviw 
encoimtered ac (he Mivo Clmic from }9)S to 2WP inclusne Records 
were found of 190 patients xxho had nonspecific tcnosvnovitis In this 
group were included cases of crepitating noncrepitating and stcnosin 
tcndoxaginitis in all locations cases of the tuberculous and arthnoc 
txpes of tcnosxnoxitis and tcnosxnoxitis secondary to tumors were 
excluded 

The average age of this group of patients was thirty slx years At 
this age of earlx middle life phxsical actum is usually not as great as 
during the earlier \ cars Init nevertheless an individual is most likely to 
overexert himself suddenly without realizing his decreasing ability to 
stand as much physical exercise as formerly . 

There xvcrc about twice as many females as males m my senes o 
190 patients Howard m a studv of seventy two cases of crepitating 
peritendinitis found that 91 5 per cent of his patients xvcrc ma es an 
8 5 per cent females Wmtcrstcin in 1927 stated that stenosmg ten 
vaginitis of dc Quervam most frequently affects women 

vears the ratio of women to men in lus series was approxirna ey 

1 He found m a review of all the accessible cases previous > , 

plus fourteen of his own a total of 154 cases that the ^ 

the patients was fifty five years Finkelstein reporwa 
cases twenty among women and four among men The 
of the women was thirty eight years and of the men thirty / 

I inkclstein s numbers nearly approach our figures 

A definite history of trauma was present in ninety two ( y 
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of the Clinic cases Of these ninety two cases chronic trauma had 
occurred in slightly over half of the cases and acute trauma m the 
remainder A history of infection or an infectious lesion ^\as found m 
only ten cases (5 per cent) and faulty foot mechanics uere thought to 
account for the same number of cases The etiologic factor could not 
be determined in se\ enty eight cases (41 per cent) 

The average duration of s> mptoms before evammation at the Qinic 
among the 171 patients who were able to recall this fact was eight 
months Twenu fite patients had had symptoms one year or longer 
Of the patients who had had sv mptoms for less than a year the avenge 
duration before treatment was instituted at the Clinic was two months 
The period which elapsed between the onset of symptoms and the 
time the patient was seen is more or less typical not only of these 
patients but of most others suffering from chronic complaints when 
seen at the Mayo Clinic 

Of the 190 histones reviewed crepitation was mentioned as being 
definitely present m onh thirty two (17 per cent) Itisprobable how 
ever that crepitation was present m a much higher percentage of cases 
than this figure indicated 


PATHOLOGY 

Comparatively little has been written on the pathology of so called 
simple tenosynovitis crepitating tenosynovitis or peritendinitis crepi 
tans and so forth Obolenska;a and Goljanitzki m 1927 stated that the 
charactensuc reaction of all synovial membranes to irritation is exudi 
tion which in turn leads to a deposition of fibrin in the sheath with 
resultant crepitation on motion This observation was borne out in 
both clinical investigation and experimental inv estigation with ammals 
Most observers have reported primary changes in the tendon sheath in 
cases of tenosvnovicis and also the presence of a serous exudate 

Hammer stated that in the acute form tenosynovitis is character 
ized by marked congestion of the walls of the tendon sheath with 
excessive outpouring of serum and fibrin the serum later is absorbed 
and the remaining fibrin glues the layers of the sac together Troell 
maintained that the primarv pathologic change does not always orim 
nate in the sheath but may be m the tendon or in the fibrous compart 
lucnt formed beneath the annular ligament where tissue granulation 
nr a growth about the tendon may cause symptoms by mechanical 
means 

Howard*® stated that in peritendinitis crepitans the pnmary changes 
sre Without doubt tn the muscle and furthermore that the disease is 
not connected with the synovial tendon sheaths and is nor synovitis 
sicca He maintained that muscle glv cogen is depleted and that acute 
degenerative changes in muscle thrombosis of venules retention of 
lactic acid edema and local increase m hvdrogcn ion concentration of 
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the muscle to rclativcl> h»gh acid reaction also occur Interstitial de 
posits of misses ind clumps of fibnrt are supposed to give rise to the 
distinct diagnostic clmicil sign of crepitation in the involved soft parts 
In 1931 Arthur stated tint the muscles seemed to be involved more 
scverelv than the tendons and tbit the condition is therefore more a 
mvofiscitis than 1 tcnosvnovitis Most authors however donotaccept 
this thcorv 

Kulovvslxi stated that m tendovaginitis nr tcnosvnovitis the patho 
fogic changes ire anifm^ous to those found in chronic hursitis and 
deforming arthritis ind that fibrous cartilage may even develop m the 
ifTcctcd tendon sheaths 


The pithnlogv of sttnosing tendovaginitis whether it be at the 
radiil stvloid (dc Qitcrvains) or about other tendons seems to be 
csscntiallv the same Thus Huber stated that a tjpical finding in the 
histologic picture is the appeannee of filirocartilagc in the inner 
sheith Ilctwccn the filirocartili"c numerous clastic fibers often run in 
1 prcdomimntlv circular minncr ind form more or less thick nets in 
the inner sheath ITc further stated tbit inflammatorv changes which 
arc not present in ill cases arc found pnncipallv m the outer sheath 
In two C1SCS he found a form of ganglion m the thickened sheath In 
one hemosiderin pigment was present which probablv signified irau 
mitic origin 

In seventeen of the forty cases of snapping fin'^cr reviewed b> Com 
pcrc the pithologic change was found m the tendon itself rather than 
m the sheith In these seventeen cases nodules were found in the flexor 
pollicis longiis tendon w itb of course the sime mechanical result that 


Would be obtained from stenosis of its sheath 
That most recent authors seem prettv well agreed on the patholo v 
of dc Qucniins disease probablv is due m a large measure ^ 
Work of Finkclstcin Prior to bis work reports on the pathologic fin 
mgs revelled ntlicr striking differences of opinion However oncost 
study of the opinions offered bv the earlier writers all of the di er 
enccs can be corrclitcd if it is realized that their conclusions vve 
based on ciscs m which the time clement is different or ® 
words there is a different degree of chronicity Finkelstein state 
m mild cises microscopic changes ma) be slight the tendon s e 
being about twice the normal thickness without visible i 

changes In sev ere ciscs the sheith mav be three or four times 
than visual densely fibrovis or even cartiliginous mav 

or reddish and ma> hive lost the normal peirlv luster A gj 

be present The tendons mi\ be flittened md thinned out an 
maj be frayed and covered with granuiition tis ue Bevon i 

of constriction the tendons mav be bulbous , , , i of the 

rmkelstcin in his microscopic study described thic 
s>novjal membrane which m mild cases is thinned a 
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constriction The loose connective tissue layer is considerably thick 
ened and \ascularized the ligamentous layer is slightly thickened but 
not vascularized In severe cases he found that the synovial layer is 
destroyed completely and the loose connective tissue layer is com 
pressed and thinned out whereas the ligamentous layer is thickened 
markedlv and undergoes hyaline and cartilaginous transformation He 
found thickening of the walls of the blood vessels and cellular infil 
tration of the tissues with numerous ly mphocvtes Finkelstem stated 
that between the mild and severe types there are many gradations 
Finl elstein traumatized the tendons over the paws of sixteen rabbits 
The trauma was of thermal mechanical chemical and surgical nature 




life 3l0 — Nonspecihc tenos>no\jtis showing irregular la>er of synoial cells 
layer of young lymphocytes and fibroblasts with numerous dilated blood vessels 
and a layer of older fibrous tissue (X 100) 

The animals were examined two to ten weeks later and the lesions 
from the gross and microscopic standpoint and the changes encoun 
tcred closelv resembled those found m stenosmg tendovaginitis of 
human beings 

In addition to the already mentioned changes Schneider described 
small irregular necrotic areas m the region of the outer sheath He 
stated that occlusion often is produced dtrectlv by necrotic masses 
3nd that this observation indicates a reaction to trauma or excessive 
tisc which IS not inflammatory 

As far as I can determine the patholocv of tcnosvnovitis of the 
head of the biceps has never been fully described Schrager stated 
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that the mnammitor> process mvoUes the tendon as well as the bursa 
The muscles m and about the shoulder ma\ atrophy but this is prob 
abh a sccondan phenomenon 

Cl ntc Senes ~I was able to examine the pathologic reports m all of 
the fifteen eases m the Mas o Omic senes m which operation was per 
formed and the tissues and microscopic sections m tsveUe of these 
cases In all fifteen cases the imoKed sheath of the tendon was thick 
cned greatU and had lost ns normal pearl) luster It had a reddish 
tint m one case In one case definitely murky fluid was present under 
pressure No changes were described m the tendons m any case 


-fife *•"; 


CV, yrf _ 

fiR 111 -Non p cific Knos>n vns sb np In}^oma^ous dege 
IS pncticall} idc iical \ ith il c picture of central liquefaction seen m ao 
bursa (x 100) 


In some of the cases there was proliferation of the 
with \illous formation in others (Fig 310) yet m the . 

the svnovial Ia\cr was almost or entirely absent and scenic , 

been worn away In all cases studied the fibrous „ g, 

but It was of \ ary mg degrees of maturity The 
cccdingU \ oung in three of the cases and had the . (.qh 

thelial cells Tins obscr>atton tends to substantiate ° 
tcntion tliat these y oung cells are endothelial m oncin Affiiute 

of the tissue ^a^ed from slide to slide and seemed o , 
relationship to the duration of the discise us . ^ 

which probably represents the central A . -jcjurc was 

Schneider was noted m five cases and W onc or t 
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practically the same as that of central liquefaction seen in adventitious 
bursae (Fig 311) 

Marked librosis and collections of hemosiderin \\hich were sugges 
tne of trauma as the etiologic factor (Fig 312) were noted in one 
case In the same case a nerve was encountered about which there was 
marked fibrosis ^vlth scattered collections of lymphocytes This find 
mg maj explain the pain xvhich persists so steadily in cases of teno 
s\no\itis In onlj one case could actual cartilage cells be seen although 
m another the dense connectne tissue uas hyalmized definitely in 
time cartilage probablj would have de\ eloped (Fig 313) In one sec 
tion studied unorganized fibrin was found within the sheath and young 
fibroblasts were present in this fibrin (Fig 314) 



IiK 312 — Nonspecific tenosyno itis showing marked fibrosis \Tlh coll ctions of 
hemosiderin I csring out the traiimiric etiolopj (x 1^^) 

Although the microscopic picture \aried slightlj from slide to slide 
It was a rather simple matter to piece together these pictures The pri 
ni3r\ change is usuall> in the tendon sheath if a sheath is present and 
not in the peritendinous tissue Furthermore all t>pcs of chronic 
nonspecific tenosynovitis appear to represent a single disease process 
m which the pathologic changes \arj tn degree onl> and are depend 
ent on the chronicitv of the disease and perhaps to a lesser extent on 
the location and etiologic factors 

In the cases encountered at the Clinic definite pathologic changes 
''ere found in the tendon sheaths which were examined Furthermore 
definite serous effusion with clumps of fibrin was found in the tendon 
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1 ig 31J -Non pccBic teno$>no kb sI wing a hpl nizcd layer \ ih nrnn rous 
hondroblasts ala>cf<(> u g c nnectuc t nsuc cells and a layer f Ider co 
neciBC tissue (x 100) 



1 ig J14— N 1 I ccific ten ym tw si o inj, fibrin ^ ti bgnnng 15,111 
(X 100) 

slicaths m some ciscs ut which the clinical sign of 'Ig 

elicited and also m some casts m which it was not _ 

changes had been m the muscle pnmanlj it would na\e ee 






790 


PAUL R LIPSCOMB 


(Westcrgrcn method) It did not seem correct however to classifj 
this as a ease of arthritic tcnos\noMtis m spite of the fact that the 
microscopic picture did resemble that seen in arthritic tenos>no\itis 
It IS possible and c\cn probable that the marked cellular increase and 
cspccialh the l\mphnc\tcs seen m this ease and to a lesser degree in 
others were dependent on an infectious etiology Although Ijmpho 
c\tes ucre predominant in the microscopic section (Fig 315) plasm 
cells yycrc also present Figure 315 should be compared uith the fibre 
SIS liquefaction necrosis and li\ almization seen in most of the cases of 
definite traumatic origin 

SYMPTOMS 


The most common symptom of any kind of tenosynovitis is pain 
oyer the tendon or tendons invoKcd which is greath ctaggerated on 
motion of the tendon \t times the pain is of a ncuralcic character It 
usually extends ilontr the entire course of the tendon and the belly 
of the muscle Cohn pointed out that usually all tendons l>ing m the 
same s\ no\ia! compartment arc imoKcd simultaneously For this rea 
son It IS often difficult to localize the pathologic change In the more 
acute stages increased local heat redness and swellinc of the oycrhin 
skin usually arc present \\ ood pointed out that in dc Quenams dis 
ease prominence of the tendons of the abductor pollicis jon*nis and 
extensor poliicis brc\ is is absent or duumishcd in the lateral border o 
the anatomic snufT box during acme extension There is usually an 
associated weakness of the extremity as a result of the pain Crepi 
tion ma> or may not be present in any type of tenos\no\itis an 
by no means constantly present eycn m so called crepitatin» ten 
yaginitis , i j fKp 

Iji stenosxn^ teixosynovtus other than that at the radial 
so called snapping finger usuall> is present This is due to ® 
royyinc of the sheath or enlargement of the tendon yvhic P 
free passage of the latter Tlic obstruction is usually ^ 

did or snap This snapping is not necessarily present m 
yams disease at the radial styloid but when the flexor ten , 
hand arc inyoUcd b> stcnosing tendovaginitis the snap is am 
present , fUg sty 

In de Quenams disease the chief complaint is pam a , 
loid process with extension up the forearm and into t e 
patient IS often disabled and mav complain , extreme 

cause of pam or insecure gnp TIic most pamfu mo ab 

adduction of the wrist and the other painful b with the 

duction of the thumb If the patient grasps the flexe , ^ the 

remaining four fingers and quickly abduct the jbe most 

pam oyer the stvloid tip is excruciating This P Crepitauon 
pathognomonic ohjectnc sign of dc Queryains disease cr P 
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TABLE 1 — LOCATIONS OF INVOLVEMENT OR TEVDOV IN\ OLVED IN 190 CASES 


Side 

Location 

or Tendon Iii\ oh ed 

Cases 

Side 

l/ocation 

or Tendon Involved 

Cases 

Both 

Wnsts 

0 

R 

Long head of biceps 

7 

R 

Wnst hand or fingers (un 
able to separate further) 


L 

Long head of biceps 

4 



L 

Dncbioradialis 

1 

L 

W nst hand or fingers (un 
able to separate further) 


Both 

AtiVlcs 

\ 



R 

Foot or anLlc 

8 

R 

\\ nst or hand (extensors) 

13 

I 

Foot or anUe 

8 

L 

W ri t or hand (extensors) 

3 

R 

Anterior tibialis 

n 

R 

Flexor tarpi tadiabs 

4 

L 

Postenor tibiahs 

5 

R 

Flexor carpi ulnans 

2 

R 

Peroneals 

4 

L 

Flexor carpi ulnans 

3 

L 

Percneals 

4 

R 

Flexor poUias longu 

m 

L 

Antenor tibialis 

9 


Flexor polhcis longus 

m 

R 

Postenor tibiahs 

7 


R tensor polhcis breins and 

abductor pollicis longus 


R 

Tendo achilhs 

6 



1 

T ndo achillis 

6 

L 

Extensor pollicis brevis and 
abductor pollicis longus 


R 


1 



L 

Extensor hallucis longus 

5 

R 

Flexor of second (or index) 

s 

R 

Flexor hallucis longus 

1 

R 

Extensor of the third finger 

1 

L 

Flexor halluc longus 

2 

L 

Extensor of the third finger 

1 

L 

Biceps femoris 

1 

R 

Flexor of the third finger 

2 

R 

Bicep femons 

1 



X 

L 

Adductors of thigh at in 




1 






1 


Ankles and wnsts 

2 

R 

Flexor of fourth finger 

2 




1 

Flexor of fourth f nger 

2 




I 

Extensor of fifth finger 

1 





One of the patients «ith tendovagimt s had b Jale al in\ohement 
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usually K not present but it may be A circumscribed thicUnini! of 
the tendon sheath may be feii on palpation and often a cartiliBiLs 
thicketting IS felt met the styloid process Roentgenologic exSiirai 
rions almost uniformlj it\csi nothing abnormal 
The pathognomonic symptom and sign for tenosym nis of the lonz 
head of the biceps as Schrager pointed out is subjective pam and 
tenderness along the bicipital groove 
The other forms and t> pes of tenosynovitis ha\ e no particularly dis 
tmguishing features except perhaps b> the location involved 
In our senes of 190 cases the location of the involved sheaths is 
given m Tabic 1 


OIFKfteMTlAl. DIAGNOSIS 

It IS most important to distinguish simple forms of tenosynovitis 
from tuberculous tenosynoitus In tuberculous tcnosjmovitis usually 
marl ed swelling with considerable bulging above and bdow the an 
nular ligament gn cs the so called hourglass appearance It may be pos 
sible too to detect ncc bodies by palpation Tuberculous tendovag 
initis IS less often primary than secondary it usually occurs by evten 
Sion from a focvis of infection m a bone or joint Aspiration of the 
fluid and ammal inoculation maj be necessary before the diagnosis can 
be established in doubtful cases In some jnstances too it maj be 
necessary to distinguish tuberculous osteitis from stenosing tenosyno 
vitis at the radial stvioid process Necatnc roentgenologic findings 
nullify a diagnosis of tuberculous osteitis 
Finkclstein stated that stenosing tendovaginitis at the radial scjloid 
process can be differentiated from tcttdoxagimtss crepitans by the ab 
sence of friction during movements of the thumb but most authors 
do not agree as crepitation may be present in srenosmg tendovaginitis 
Neuritis mav be ruled out by negative neurologic findings and the 
absence of hv pcrcsthcsia 

The constancy and uniformity of the complaint and the failure of 
antirheumatic therapy speak against rlviniMtic diseases 
Negative history blood and roentgenolc^ic cvaminations aid in ex 
eluding gout gonorrhea and syphilis 
Nonspecific tenosynovitis must also be distinguished from hyper 
trophic arthritis fractures or sprains of the wrists ganglion and bur 
sitis traumatic myositis aseptic necrosis cysts of the carps! bones 
interstitial calcinosis and senile processes arising from joint capsules 
In cases of tenosynovitis of the long head of the biceps the char 
acter of the preceding trauma is usually m the nature of a jar or i 
sudden puli on the tendon rather than a single violent blow on cither 
the shoulder or tendon Topogra|rfiicaI pain along the bicipits! groov 
js 3 pathognomonic sign in this ailment 
Occasionally a hematoma of a tendon sheath caused b> a penetra 
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ing wound ma\ mimic acute suppuratwe tenosNnotitis In the former 
the temperature and pulse rate usualh arc not increased 
Detcnish stated that in case of hematoma of the tendon sheaths fol 
lowing penetrating wounds other features are (1) pain swelling and 
loss of function in the distribution of the sheaths (2) appearance of 
dela\ed bruising where the sheaths arc near the surface depending on 
the posture of the patient and (3) rapid reco\en 

TREATMENT 

The treatment of all t\ pes of tcnos\ no\ itis resolves itself into non 
sursical and surgical It would be a mistake to call sunrical treatment 
radical for it seems to have been proved rather definitelv that m cer 
tain cases of tenosvmov itis this is the most conservative form of treat 
ment Although manv and v aried tv pes of nonoperativ e treatment hav e 
been recommended careful analv sis indicates that the pnmarv one rec- 
ommended is splinting of the part 1>\ various means 
For smiple or crepitating tenosy no ttis or peritendinitis all treatment 
advocated is nonoperative and all wntm advise one form or another 
of immobilization In addition to t detailed description of a tv-pe of 
immobilization Gould adv ised appropriate medical treatment if a to^ic 
factor IS discovered This of course would consist pnmanlv of erad 
ication of all foci of infection and possibK administration of such 
drugs as sodium salicv late potassium iodide or colchicine as indicated 
Cohen and Reid reported seten cases of tcnosvnovitis of the wnst 
In all of these cases adequate response to treatment had not occurred 
until measures were emploved to combat the associated otaluna In 
two of these cases renal calculi had been present FolIovvTng treatment 
for oxaluna the tenosv novitis in all seven cases cleared up completelv 
m three to eighteen weeks although the tcnosxnovicis had b'^^n 
treated for months prior to this in most cases Treatment of the o\a! 
una consisted of dietetic instructions to the patient to avoid all those 
foods which were rich m oxalic acid to dnnk a great deal of water 
dailv and to take a teaspoonfu! of citrate of magnesia each dav The 
last was probablv given in an attempt to alkalize the unne as calcium 
oxalate crystals are found m acid unne In addition these authors ad 
vocated firm and absolute immobilization applications of radiant heat 
musoidal current and diathermv which seemed to relieve the pain 
^e paticnK were advis“d to adhere to the diet for an indeterminate 
length of time in order to av oid recurrence 
Tieldman stated that rest countenmtation radiation and splints are 
the accepted forms of thcrapv but that relief from these agents is often 
onlv slightlv more lasting than the duration of their application He 
adv is-'d Unna s paste boot and c detailed instructions concerning its 
application 
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Roenrgen therapj also is widd> advocated m the treatment of sim 
pie tenosj no\ itis or tendoiagmitts crepitans Heemhesser especially 
recommended roentgen thc«p> in small doses for the more acute 
phases Oftentimes he used no fitation and cited as adiantanes this 
and the fact that a cure is effected m the same or possibly shorter 
time than vith the usual fixation treatment The patient Mas often 
liloMcd bj Herrnhciscr to «orl modcratelv Mich the injured extreni 
itv during the period of treatment 
Howard** *** stated that adequate complete immobilization of joints 
and portions of the extremitj inoxed bv the affected muscles and ten 
dons IS the logical and most effecavc treatment For this immobiliza 
non he advocated molded plaster of pans splints lightlj reinforced 
by circular plaster U the lesion involve the abductor polhcis loncus 
and extensor polhcis brevis cither together or m connection with the 
two radial carpal extensors the thumb should be included m the cast 
m a comfortable position of function Howard said Surclv massacre 
halving and diathermy have no place in the treatment of tenosjmo 
\ itxs He anaU zed thirty four cases m \v hich treatment consisted of 
complete plaster immobilization and found thu the average disability 
was 116 <la> s and an obsenation period of !6 S days as compared with 
22 6 days and 27 3 davs rcspcctivclv m cases in which hoard splints 
were used and the thumb was occnsionalK left free In cases in both 


groups in which midequate immobilization or too short recovery 
periods of splint rest were followed by diathermv baking massage 
and scrapping the average disability period was 45 1 days 
Dcxenish advised the patient to use a shng for a few days in case of 
hematoma of the flexor tendon sheaths of the hand 

Keyes Burns and Dlis DiacI and Trommald and most other writers 
advocated the operation of dc Quervam as the treatment of choice in 
stenasmg tendoiagmim at the radiil styloid process As described 
Howard used simple immoiulizaiion m the six cases he treated an 
each patient continued his occupation The longest course or treat 
menc was two months During the acute stage Finkelstcm advocate 
conservative treatment which consists of immobilization in a 
cast compression bandage of splint baking massage diathermy an 
counterimtants m the form of vesicants applied over 
potassium iodide internalK U xehef is not obtained within a pe 
of four weeks operative treatment is indicated 

Most authors report cure with the conservative measures o 
ment in about 70 per cent of cases of tenosynovitis at the ta 
loid process whereas immediate cures are reported after oper^ 
treatment m practically 100 per cent of cases 
In cases of stenosing tcno^novitis m other locations ^ 
fested by' the so called snapping finger observer have r p 


eventful recovery following operatiott 
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In cases of teiiosyiiovttts tnvolxnng the long head of the biceps 
Schrager stated that much benefit and occasionally instant cure can be 
obtained by sudden traction on the arm and shoulder while the arm 
IS relaxed and in a position of abduction based on the supposition that 
the tendon is replaced in an improperly fitting groove In the acute 
phases the patient must rest in bed placing the arm and forearm in 
tvvo pillows to get some comfort All types of local application of 
heat are usuallj beneficial but diathermy is the principal remedy espe 
cialU m the acute cases In subacute and chronic cases massage and 
exercises to increase the range of motion are added to the regimen 
Potassium iodide has been suggested in chronic cases 
Clinic Senes —The treatment used and the results m the Climc series 
is given in Table 2 Of the fifteen pauents who underwent operations 


TVBLE 2 — TREATitENT AND RESULTS IN 190 CVSES 



F IS 

Tb py 

Thy cal 

Th py 

R te 
d 

Ph> cal 

Th py 

Spb tt 

C mb t 
l SpU t 
nd R t 

Phy al 

Th py 

0i t 

C 

P ^ 

C 


C 

r 

t 

C 

R 

CKKt 

P 

t 

C 

P 

t 

C mpl t 1 M 

41 

66 

\6 

28 

7 

30 

2 

u 

13 

54 

9 

60 

P l 1 1 1 

3 

S 

6 

10 

« 

13 

iB 

14 

2 

8 

2 

13 

N 1 f 

5 

8 

10 

18 

2 

11 

n 

22 

3 

13 

1 

7 

V 1 U w p 

13 

21 

2S 

44 

3 

17 

7 

50 

6 

25 

3 

20 

Tit n 

til 


57 


l« 


It 


24 


IS 



t pi w pt f med 


two suffered from conditions involving the flexor tendon of the thumb 
1 ollovv up data were inadequate m these cases The extensor tendon of 
a fincer or fingers other than the thumb was involved in four cases 
In three of these complete relief was obtained and in one the follow up 
data were inadequate In one case the flexor tendon of the middle fincer 
was involved after operation much relief was obtained although sonic 
snapping was present eight months later In one case m which the 
flexor tendon of the index finger was involved onlv partial relief was 
obtained b) surgerv In another in which the flexor carpi radialis was 
involved complete relief followed operation In three of the four cases 
in which a tendon of the foot or ankle was involved complete relief 
followed operation whereas in one case no improvement resulted 
Sixteen of the 190 cases of nonspecific tenosv nov itis were of the 
dc Quervams tv pc (stenosmg tendovaginitis at the radial stvloid) 
Operations were performed m onlv two cases of this group Complete 
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relief was obtained m one partial relief of symptoms m the other 
Exploration was ad\ ised in one case but the patient refused the opera 
tion The remaining thirteen patients were treated by conservative 
methods Three of these recovered in a few weehs and tour others 
were improved but not cured Follow up data on five patients were 
incomplete while one received no relief from conservative measures 
Judging from the results m the Clinic senes of cases roentgen thcr 
apy preferably vvith splinting is the treatment of choice in the first 
place If after two months of such treatment combined with physical 
therapv during the second month the tenosymov itis is not improv cd 
operauve procedures seem yustified Surgical treatment consisted of 
incision or excision of the sheath whichever was indicated Complete 
relief should not bt promised from surgical treatment 

SUMMARY AND CONCLUSIONS 

As a result of a study of 190 cases of chronic nonspecific tenosyno 
vitis It IS believed that this condition is usually caused by trauma and 
IS essentially the same regardless of the location The vanous patho- 
logic changes differ onU m degree and depend primarily on the dura 
tion of the disease In those few cases m which the condition is 
probably due to infection the pailiologic changes arc different from 
those caused bv trauma 

Treatment should be conservative for two months then if improve 
ment has not occurred surgical procedures are indicated Either mci 
Sion or excision of the sheath whichever is indicated offers the best 
chance of cure Roentgen therapy combined w >th splinting b the con 
sirv stive method of treatment that offers the best results 
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PLASMA AND BLOOD IN TREATMENT OF SHOCK FROM 
BURNS 

John S LuNn\ R Ciiarlis Adxms ano Thomas H Seldon 

In cases of bums ihc anesthcMst maj be called upon to render what 
might be called first aid or preliminar> trcitment before the surgeon 
can treat the burns themseUcs This paper is a discussion from the 
standpoint of the anesthetist of the problems of supporting the pa 
tient The sudden onset and mtensit> of shock due to a burn or bums 
depend on the extensn encss and on the degree of the burn 

SEDATIVES 

One of the first sn luptoms indicating that the burn is serious is the 
pain suffered b> the patient Morphine sulfate is the usual drug em 
plo\ed for the relief of this pam and the doses of morphine emplojed 
sometimes need to be large When the area of skin involved is large 
It ma> be difficult to give morphine intravenously and in such case 
It should be given mtramuscularlv so that it ma> produce its effect 
quicUv If enough veins are left m unburned areas so that one may 
use them for the administration of morphine the intravenous method 
of giving morphine produces the quickest relief and is the most accu 
rate method of determining dose Tlic reactions to the morphine arc 
evidenced b\ a relief of pam and bv a contraction of the pupil Most 
persons suffering pam will tolerate morphine m a large dose and un 
til the pupil IS nearly pm point For most adults one mav administer 
grain (OOld gm ) of morphine to begin with followed h> another 
’ 4 gram of morphine in ten or fifteen minutes Subsequent doses ad 
ministered mav be smaller than gram depending upon the size of 
the patient and what relict he alrcad\ has experienced from the first 
tiosc or tw 0 

When the piticnt has irrucd at the hospitil or it i point where he 
IS to be guen more treatment than i simple dressing m an attempt 
to relieae his pam it usuallv is advisable to search for a good sized 
superficial vein mti whieh a stilcttcd IT <r 18 gage needle can be 
inserted Through this needle one should be able to administer pen 
tnthal sodium solution intravenouslv as an inesthetic agent and at the 
same time to administer plasma crystalloid solutions blood or what 
ever may be available or necessary If a metal \ connector is not avail 
able so that the pentothal sodium and supportive fluid can be admin 
istered simultaneouslv one mav make a substitution by inserting a 
needle through the side wall of the tubing 

79S 
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VENIPUNCTURE 



STEP I 

sm a<U2£0 

OVeR VCtN 



{ g 317 — Te in of en pun tor Step f F r a cr> sen t pers n a whe I 
r ti th OJprcnt soloi on of procaine hydrochlor de m the V n ver 

1 ) ng I e n for the m joriry f dult pauents his srep Js unn ccss ry Step JI 
Tl n pro dur i to thrust the nc dl through the sVin An attempt should 
n r b m d to enter the n th ih one mot on rath r th siin vh h or r 
! s the n sh uid be m ed Jaierall> Then the sh n should be mo cd back 
o t! i the n dl ! es aga nsi th $ d of rfi v n Step III The skin i no 

mo d nt po t on o th t th n edJe o ri cs the ten th the c nstr ct r in 

piac the ein s dda d If th e n large the p nt of th ne d! il I e en 
iirel> thin the lumen n hen th ns not dilated On the other h nd 
h n th cm is r> sm 1] the p nt of the ne dl il not be fr m the 1 m n 
of the em hen th c n s not d lat d unless th needle is held th the b el 
do n 

It IS imp n nr t p oduc m Id a g t pr ssur in th syringe as soon as tn 
po nt of th n edle ha be n thrust nto the skm Also a counter pull much 
crert d on the vein t th il e h od that d es not h Id the s>nng If the anes 

theust JS right handed th s>rnge s held n the right hand and the ne d! is 

ns rted through ti e sk n Th fing n of dt n^t hand grasp the plung r and 
the tip of the right d umb s pi c d t^amst the edg of th b rr 1 to pr due 



PT «g\r» BLOOD EN TOE.i'n.tENT O" ^CCX FRO-Vt EC^- '='»I 

pos-Ve to er er d'e ar'ena! r*’'tcrii. as ct esrretre css«s h'cz to* de 
rnosc part o^'c s notr d>le to mroiicce fctrrtis crro de v^rrocs 
tn nean’t all cases 

Ficcre "I-S s'-ous a crea' rraa\ scpericnl *-£1=5 3=c: r csiaill'- s 
to fdd tr leas' o’~e or tr o o zr^ tzaa ar^ «n- co*-^r*c 
tinbcT'ed < Vr- X.-de- co-e «eracs ctrccrnsrarices a vera nur is ir tre 
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ri.ds' o a facmed area ira^ be csed. aldrcg'* tfair is cot desirable 
The techn.c fo- veaipcz c - ure is Eascrued c* FEnre *1" FEmre I'* 
s^ou-s a tt:h:i.c to' v-rapc'ccurc o ere er'ernal fcgidir eem and 
Fictr'e jI9 '•r-o’s a c'ct'T-c tor venrscrernre o the irr-'’ial 
^eei 


t. c cc^TTt pr-<sur=* The tresrs oc d*e E-*~ fcirni jr* 'Tsse^ ajtxrs" ce t r-rr 
c-e T«:i: sr a prir- ^iz ca-fas f-rc d-e j s* a_ w^-cfc tf:e ce errsra 
tf-e iiCr sr tiur die fcf tan. dees ert sr~*^ — n: as^ tti— tr r'm i rr nie 
ce^dle iTi^ r--ie— ts?^ die "anesrs scs- Laics. crarrr--frcll 

tie £:ai:i_ ^tra-Tir-c-ar* t=s~ be^fe ■?er' fr~f— r er-esraH'" cr t 
^ erd d-e ssr-3- jrii^ c* cie hasu, fceesese tzc Teas ir- cr-'-a, g arJ crs~ Ee 
c d-c*- ar- CO Ee ear:-— w easil'- 1*- de ce-dle:. Tbe dr: — rc cf cre cr ea r e r 
peH era- Ee etac:*- cp*- - r* c-e cl-^^rr tz. 'K*a«d d-e ceeCe s ir_e-t=i_ 
'Let ^ Aaa. J Sc--u \ cu *-« ] 
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If the onset of shock is delavcd until about the time when pen 
tothal sodium is admimstcred the pentothal sodium tends to dilate the 
peripheral s eins and is sometimes helpful in that w a> There arc how 
e\er many cases in which persons are despcratcU burned and sup 
port IS needed immediately so tliat sometimes it is necessary to insert 
a needle into the marrow of the sternum (Fig 320) Often children 
are burned and it may be that one tibia or the other seems to be more 
readily asailablc than the sternum (Fig 3'>l) When these routes are 
used certain difficulties arc encountered Usually these are associated 
With a prolonged retention of the needle m situ in the sternum or tibia 
Unless the skin over and m the neighborhood of the sternum is un 
burned it is difficult to support the needle Alovements of the attached 
rubber tubing are transferred to the needle In the course of a day or 
two the needle has made a hole m the sternum much larger than the 
needle itself and then the fluids begin to escape from the bone and are 
not absorbed since thev arc not confined to the marrow of the bone 
In cases in w hich a needle is introduced into the tibia of a child it 
often IS difficult to keep the patient quiet and m care of him the leg 
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IS mo\ed frequently and the stilet is taken out and introduced at fre 
quent intervals Under such circumstances the hazard of osteomyelitis 
cannot be overlooked so that care must be exercised to keep the 
needle and stilet as clean as possible and to minimize trauma due to 
movement of the needle 

CHOICE OF SUPPORTIVE MEASURES AND ESTIMATION OF DOSAGES 
After one has overcome the technical difficulties involved m enter 
ing the venous sjstem the choice of supportive measures is the next 
thing to be considered If the patient has been injured m such a waj 
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Fig i 2— Requr m nts for adeqo t rcplacem nc the apy To detennm r 
quiren ents for eplacement of bio d o plasma foil v th d gonal I n of the 
hem t cr c read ng to the po nt her t nterse ts the ho zontal im of the 
pau nt s body e ght in e iher kilogr ms or pounds tl en follow the rti al 

1 ne d \vn to the calibrat o of ih required amount of bl od or pi snu on the 
bottom In f the ch rt (Fr m J nhios Schafe nd O ns ) 

m addition to his burns that he has lost a noticeable quantity of blood 
one may try to obtain a sample of blood and test it bj the copper 
sulfate method for measuring specific gravities as recommended by 
Phillips and his associates Bv using the tables supplied one can esn 
mate the amount of blood or plasma thnt seems to be indicated at the 
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moment Figure ^22 is a nomogram* b^ means of which gi\en the 
hematocrit reading and the weight of the patient the amount of whole 
blood or plasma required mat be determined Figure 323 gites a sug 
gcsted method of estimating the percentage of surface intoKed in a 
bum and on this basis the amount of plasma needed * 

The methods illustrated m Figures 3'’2 and 32^ are aids in attempt 
ing to make quick and accurate estimates of the amount of blood or 
plasma needed Howcter most patients who are burned are treated 


io« 

20X 

30X 


DOS£ OF PLASU& 
riftST 24 HOURS 
1000 CC 
2000 CC. 

3000 CC 



Fig 3 3 —The o{ dose of plasnu m treatmem of buens according 

lo percentage of bodi surface bomed (modified from Berkow) (From Ne^ 
houser and Lozner ) 


11 here these aids are not aiailable and one must estimate arbitranl> to 
some appro-simate figure what one thinks should be done It is diffi 
cult to decide the color of the skin of an cMensiveU burned patient 
and the degree of shock usualK is considerable m a case of extensive 
bum especiallj if an hour or more has elapsed from the time a pa 
tient is burned until he is observed It seems reasonable that, if blood 
has been lost, at least 5 OO cc of blood should first be giien to the 
patient Following this plasma in normal concentration should be ad 
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ministered The quantit) required can be judged from the symptoms 
and ph>sical findings of the patient that is the pulse blood pressure 
and breathing ^vlll tend to approach normal as one approaches the 
point where the necessary quantity of fluids has been used and his 
pain has been relieved In cases m which blood has not been lost and 
only the bum has to be treated administration of blood is not neces 
sary As a matter of fact hemoconcentration usually is already pres 
ent and administration of blood may be undesirable^ 

Plasma m considerable quanuty usually is required if the burn is 
e\tensivc because the patient continues to lose pure plasma from every 
bit of burned surface The amount of plasma that is lost therefore 
may be v ery great The surgeon s treatment of the burned surface is 
partly designed to prevent the loss of plasma However there is no 
better supportive treatment for the patient m shock than the admm 
istration of plasma Some years ago before plasma was readily avail 
able It was realized that in cases of burns much salt was lost Accord 
msfly the administration of isotonic saline solution was tried and much 
benefit resulted ‘ The hemoconcentration was somewhat relieved and 
the salt content of circuhcmg blood was somewhat restored The good 
results of this procedure tended to focus attention on the problem of 
the mechanism of shock due to bums Unfortunately however the 
replacement of fluid and salt was not as effective as it had been found 
to be in combating the effects of excessive heat among workmen who 
were benefited greatU hv drinking water with salt m it The loss of 
plasma from the patients bodi can be made up quickly only by the 
introduction of plasma into the circulation The dramatic results that 
have been obtained b\ administration of plasma m manv cases of burns 
are sufficient evidence that this is a fact On the other hand it docs 
not necessarily follow that all burned patients who arc treated with 
plasma will survive there have been imm who have not survived 
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ministered The quantitj required can be judged from the sjmptoms 
and physical findings of the patient that is the pulse blood pressure 
and breathing will tend to approach normal as one approaches the 
point where the necessary quantity of fluids has been used and his 
pain has been relies ed In cases in which blood has not been lost and 
only the bum has to be treated administration of blood is not neces 
sary As a matter of fact hcmoconcentration usually is already pres 
ent and administration of blood may be undesirable ® 

Plasma in considerable quantity usually is required if the burn is 
extensiy e because the patient continues to lose pure plasma from ey ery 
bit of burned surface The amount of plasma that is lost therefore 
may be yery great The surgeons treatment of the burned surface is 
partly designed to prevent the loss of plasma However there is no 
better supportive treatment for the patient in shock than the admin 
istration of plasma Some years ago before plasma was readily avail 
able It was realized that m cases of burns much salt was lost Accord 
mgly the administration of isotonic saline solution was tried and much 
benefit resulted* The hcmoconcentration was somewhat relieved and 
the salt content of circulating blood was somewhat restored The good 
results of this procedure tended to focus attention on the problem of 
the mechanism of shod due to burns Unfortunately hovsever the 
replacement of fluid and salt was not as effective as it had been found 
to be in combating the effects of excessive heat among workmen who 
were benefited greatly by drinking water with salt in it The loss of 
plasma from the patients body can be made up quid ly only by the 
introduction of plasma into the circulation The dramatic results that 
have been obtained bv administration of plasma m many cases of burns 
are sufficient ea idence that this is a fact On the other hand it does 
not neccssarih follow that all burned patients who arc treated with 
plasma vsill survive there have been mam who have not survived 
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SHOCK IN RELATION TO ANESTHETIC MANAGEMENT 


A\hoIe of modem surgical suppomre thenip\ is on a proph\ lactic 
basis This and the competent use of modem anestheuc agents and 
methods haie made it possible to perform succcssfull\ Ion? and com 
plicated major operations on paoents who onginalU maA have con 
snmted poor anesthetic and surgical risks 
The anesthetist begins before the time of the operation to evaluate 
the surgical patient and what wnll happen to him during surgical in 
tenenoon From the patients histon he obtains the fundamental facts 
which mai affect the surgical and anesthetic nsk These mclude the 
piaoents blood pressure the concentration of hemoglobin in his blood, 
his past illnesses and operaaons the results of urmaU'sis and blood 
chemical studies the degree of cardiovascular sufficiency or insuffi 
ciencv estimations of renal and hepatic function the \ntal capacitv 
and other respiratoiN data, and general data such as the patients emo- 
tional tone, the presence or absence of debChn and so forth From 
the surgeon or his assistants the anesthetist obtains additional infor- 
mation toward completion of his picture This information has to do 
with the probable duration of the operation^ its extent, and comph 
eating factors peculiar to the particular case 
Having the general condition of the paoent m his mind, together 
with the operative possibDiaes the anc^ctist chooses his anesthetic 
or a combinaaon of them, to suit the case Sometimes it mav be best 
to dinde the burden of anesthesia between two or more methods (bal- 
anced anesthesia) such as local or regional anesthesia supplemented 
b\ intravenous adrrunistration of pcntothal sodium The choice of an 
unsuitable anesthetic agent or improper administration of anv anes 
thenc agent mav greatlv contribute to the inimaon of shock on the 
operating table The attempt must be made to administer the mimmal 
amount of anestheoc agent that is commensurate wnth the needs of 
the surgeon \ so-called good anesthetic mav not neccssarilv be one 
w hich provides optimal w orking conditions for the surgeon Too much 
anesthetization mav insticatc and also aggravate, shock from other 
causes On the other hand too little anesthetization, or the choice of 
an inadequate agent or method, m the hope of minimizing anesthetic 
shock mav work m the reverse manner Too licht sunrical anesthesia, 
poor relavauon active reflexes, straining and so forth mav lead to pro- 
longation of the operation, excessive retraction and manipulation and 
c'vcessive surcical trauma in general all of which contribute to pro- 
duction of surgical shock It is better in the long run to use a method 
of anesthesia which is adequate for the operative procedure so that 
the operation mav be expedited and the patient returned to his bed as 
soon as possible 

'\^ e cannot eo further into the factors influencing the final choice 
of anesthesia here However if the paoent obvnouslv constitutes a 
poor nsk, because of pathologic conditions alreadv present, or because 
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of the site nature duration nnd magnitude of the operation certain 
phases of the anesthetic management must be anticipated in order to 
minimize shock 

The mam causative factors which may throw the surgical patient 
into a state of shock are (1) psychic trauma ("’) pain (3) loss of 
heat (4) surgical trauma (5) owgen want and (6) loss of blood and 
other fluid The first tw o of these are taken care of by the preliminary 
medication and the anesthetic itself Loss of heat can be minimized bv 
application of external heat and minimal exposure of the region of 
operation Surgical trauma to a certain degree is inevitable but can be 
minimized by gentle manipulation by the sui^eon and his assistants 

Oxygen want however cannot be passed over so quickly Anoxia 
is a cause of and usually accompanies shock Therefore anoxia and 
the associated circulatorv insufficiency are parts of the vicious cycle 
of shock Since oxygenation of the patient has to do with aggravating 
or minimizing shock management of this phase of the anesthesia is 
important it is the direct rcsjionsibihty of the anesthetist A con 
tmuously patent airway is essential and is best provided by insertion 
of an intratracheal tube This permits the efficient oxygenation of the 
patient which is so v ital in combating shock It also facilitates artificial 
respiration and resuscitation if the need arises Apparatus must be at 
hand for the administration of oxygen under positive pressure whereby 
the lungs can be inflated should circulatorv and respiratory function 
become depressed Facilities for suction asoiration of the tracheobron 
chial tree must be provided Collections of mucus blood pus and so 
fonh may lead to obstruction of the lower part of the respiratory 
tract pulmonarv collapse and atelectasis all of which favor anoxia and 
increase the seventy of shock 

Considerable consideration must be given to loss of fluid Loss of 
blood and other fluid is inevitable during the course of an operation 
and the amount lost depends on a number of factors Insensible loss 
of fluid and salt from the si in of a patient during the course of an 
hour on the operating table mav approximate 1 000 cc and m longer 
and verv extensive operations mav be double or triple this quantity 
Loss of blood and tissue fliud from the site of operation is variable 
and mav depend on many factors The important thing is that these 
losses if extensiv e must be compensated for before the patient reaches 
a profound state of shod There is no way of substituting for blood 
and other fluid lost bv a surgical patient except by the administration 
of blood or a blood substitute \Vhen loss of blood and other fluid is 
minimal replacement need not be made until the patient is back m 
his room 

The aim in modem surgical supportive therapy is to anticipate the 
losses that have been mentioned before they have been sustained and 
to institute supportive therapy earlv or at least to compensate for 
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the losses as thev do occur Bv so doing it is possible to prevent pro 
found shod even iihen patients consutute poor risks or bleed pro 
fusel) during operation A mcU organized phn for supports e thenp) 
must be set up and facilities for administration of blood and other 
fluid must be proiided If intraienous infusion is delayed until shock 
is well established the leins may' be collapsed venipuncture ma)^ be 
niechanicall) difficult as has been said and the delay at such a critical 
time ^ight cost the patient his life especialK if massive hemorrhage 
IS occurring 

Complicated apparatus and blood chemical and physical estimations 
while interesting and enlightening are not essential to the gathering 
of information relative to the onset of shock One of us (Lundv ) has 
reiterated that a patient who is pink warm and dry during the course 
of an operation probabl) is m reasonably good general condition This 
simple information tells the anesthetist that the patient is w ell oxygen 
ated that his circulation is adequate and that insensible loss of fluid is 
at least minimal This is in contradistinction to a patient who is blue 
or gray cold and wet the typical picture of shock In addition to 
I now ledge of the rate and character of the patients pulse his blood 
pressure the capillary filling time (blanching test) and the condition 
nf the si in the anesthetist should have an approximate idea of loss of 
blood from the field of operation at all times This when added to the 
estimated insensible loss of fluid and salt forms a basis for estimating 
the quantit) of fluid necessary for replacement 
Although persistent fall in blood pressure during an operation mav 
forecast the onset of shod the blood pressure alone is not a reliable 
sign of the presence or absence of shod If the fall m blood pressure 
is not accompanied by a rising pulse rate if the patient is warm and 
dry and if it is obyious that there has been little loss of blood or other 
fluid no need for alarm exists for the blood pressure probably will 
return to normal In such instances however use of stimulant drugs 
such as ephednne or ncosxnephnn may be indicated On the other 
hand if the fa!! in blood pressure is progressne and persistent if it is 
accompanied bv a pulse that is increasing in rate and decreasing in 
volume if the patients si in is cool and moist and if he obviously has 
lieen losing blood shock has set in and probably will be progressive 
if left untreated In such an instance the elevation m blood pressure 
resulting from administration of stimulant drugs w ill be transient and 
will lead onlv to a false sens® of security The use of stimulant drugs 
under these circumstances is permissible only as an interim measure 
to sustain the blood pressure until intnycnous supportive measures can 
be instituted The important thing when a patient shows this combi 
nation of symptoms is to start administration of blood or other fluids 
or both Without delay When it is obvious that a patient is losing 
blood and will probably lose more supportive measures should be be 
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of the Site nature duration and magnitude of the operation certain 
phases of the anesthetic management must be anticipated m order tc 
minimize shock 

The mam causative factors wdnch ma> throw the surgical patient 
into a state of shock are (1) psjchic trauma (2) pam (3) loss of 
heat (4) surgical trauma (S) ox\gcn want and (6) loss of blood and 
other fluid The first t\\ o of these are taken care of b> the preliminary 
medication and the anesthetic itself Loss of heat can be minimized b> 
application of external heat and minimal exposure of the region of 
operation Surgical trauma to a certain degree is inevitable but can be 
minimized by gentle maaipubtion b) the surgeon and his assistants 

Oxygen want however cannot be passed over so quicklv Anoxia 
IS a cause of and usually accompanies shock Tliercfore anoxia and 
the assoaited circulators insufficiency are parts of the vicious cycle 
of shod Since oxygenation of the patient has to do with aggravating 
or minimizing shock management of this phase of the anesthesia is 
important ic is the direct responsibility of the anesthetist A con 
tinuously patent ainvay is essentia! and is best provided by insertion 
of sn intratracheal tube This permits the efficient oxygenation of the 
patient which is so vita! in combating shod ft also facilitates artificial 
respiration and resuscitation if the need arises Apparatus must be at 
hand for the administration of oxygen under positive pressure whereby 
the lungs can be inflated should circulaton and respiratory function 
become depressed Tacilities for suction asDirarion of the tracheobron 
chial tree must be provided CoUections of mucus blood pus and so 
forth may lead to obstruction of the lower part of the respiratory 
tract pulmonary collapse and atelectasis all of which favor anoxia and 
increase the seventy of shock 

Considerable consideration must be given to loss of fluid Loss of 
blood and other fluid is inevitable during the course of an operation 
and the amount lost depends on a number of factors Insensible loss 
of fluid and salt from the skin of a patient during the course of an 
hour on the operating table may approximate 1 000 cc and in longer 
and very extensive operations may be double or triple this quantity 
Loss of blood and tissue fluid from the site of operation is variable 
and max depend on many factors The important thing is that these 
losses if exTcnsn e must be compensated for before the patient reaches 
a profound state of shock There is no way of substituting for blood 
and other fluid lost by a surgical patient except by the administration 
of blood or a blood substitute When loss of blood and other fluid is 
minimal replacement need not be made until the patient is back m 
his room 

The aim in modem surgical supportive therapy is to anticipate the 
losses that have been mentioned before they have been sustained ^d 
to institute supportive therapy cariv or at least to compensate for 
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the losses as the\ do occur B\ so doing it is possible to prevent pro- 
found shock e\en when patients constitute poor risks or bleed pro- 
fusel\ during operation -V well organized plan for supportive therapv 
must be set up and facilities for administration of blood and other 
fluid must be provided If intravenous infusion is delaved until shock 
IS well established the veins mav be collapsed venipuncture mav be 
mechanicallv difficult, as has been said and the delav at such a critical 
time Wught cost the patient his life especiallv if massive hemorrhage 
IS occurnng 

Complicated apparatus and blood chemical and phj sical cstimaoons 
while interesting and enlightening are not essential to the gathering 
of information relative to the onset of shock One of us (Lundv) has 
reiterated that a patient who is pmk, warm and drv dunntr the course 
of an operation probablv is m reasonablv good general condition This 
simple information tells the anesthetist that the patient is well owgen 
ated that his circulation is adequate and that insensible loss of fluid is 
at least minimal This is in contradistinction to a patient who is blue 
or grav cold and wet, the cvpical picture of shock In addiQon to 
knowledge of the rate and character of the pauents pulse his blood 
pressure the capillarv filling time (blanching test) and the condition 
of the skin the anesthetist should have an approximate idea of loss of 
blood from the field of operation at all times This when added to the 
estimated msensible loss of fluid and salt, forms a basis for estimating 
the quantirv of fluid neccssarv for replacement 
Although penistenr fall in blood pressure during an operation mav 
forecast the onset of shock the blood pressure alone is not a reliable 
sign of the pres ncc or absence of shock If the fall m blood pressure 
IS not accompanied bv a rising pulse rate if the patient is warm and 
drv and if it is obvious that there has been little loss of blood or other 
fluid no need for alarm exists for the blood pressure probablv will 
return to normal In such instances however use of stimulant drugs 
such as ephednne or neosvnephnn mav be mdicated On the other 
hand if the fall in blood pressure is progressive and persistent if it is 
accompanied bv 3 pulse that is increasing m rate and decreasing m 
volume if the patients skin is cool and moist and if he obvnouslv has 
been losing blood shock has set in and probablv will be progressive 
if left untreated In such an instance the elevation m blood pressure 
resulting from admimstraaon of stimulant drugs will be transient and 
will lead onlv to a false sens- of secuntv The use of stimulant drugs 
under these circumstances is permissible onlv as an interim measure 
to sustain the blood pressure until intravenous supportive measures can 
be instituted The important thing when a patient shows this combi 
nation of svmptoms is to start administration of blood or other fluids 
or both without delav When it is obvious that a panent is losing 
blood and will probablv lose more supportive measures should be be 
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gun at once whether or not signs of approaching shock have begun 
to appear 

For these reasons if an extensne major operation is to be done or 
if the patient constitutes a poor nsl for anv reason or if the operation 
probably will be long and more than the usual amount of blood will 
be lost the patient is prepared for administration of supportive therapy 
at the time the anesthesia is begun This is accomplished b> the inser 
tion of a 15 gage I ewisohn needle with stilct in place into a \ein in 
the anl le or arm and strapping it m w ith adhesn c tape Through this 
blood or other fluids can be administered at any time It may be pref 
erable to begin the slow infusion of saline solution or of glucose saline 
solution through the IS gage needle at once When the operation is 
of particular magnitude two infusions sometimes arc begun simulta 
neouslv 

Patients lues mas be saved bv such preparations if sudden uncon 
trolhble bleeding should occur on the opentinc table The size of the 
intravenous needle is important since cold blood docs not run rapidlv 
enough through an 18 gage needle to compensate for acute loss of 
blood When replacement of blood must be still more rapid a desice 
for pumping blood m under posim e pressure ma\ be useful or a hand 
roller can be applied to the infusion tubing The preparations just 
cited if made before the beginning of the operation furnish means 
for a degree of control o\er shock which cannot be duplicated In 
addition to preventing delav m msituting shock theraps due to diffi 
cultics of venipuncture if the \eins are collapsed it obviates confusion 
about the operating table during times of stress If these preliminary 
steps prove unneecssarv no harm has been done since few surgical 
patients fail to be benefited bv infusion of a few hundred cubic cen 
nmeters of saline solution or of glucose saline solution 

The type of solution nccessarv in the treatment of shock will varv 
under different circumstances as will the amount If the symptoms of 
shod appear even though when the operation was begun the pa 
tient s hemoglobin was of sitisfactorv concentration and if obviouslv 
he h^s lost little blood electrolvtes such as physiologic saline solution 
or glucose 5 per cent m phv siologic saline solution may be sufficient 
to allev late the signs of shod If the patient s hemoglobin w as low to 
begin with whether or not loss ot blood was obvious in the course of 
the operation administration of whole blood or if blood is not available 
plasma is indicated The amount required will be estimated on the 
basis of the amount of blood or other fluid lost The rate at which the 
infusion can be given will depend on the rapidity of the loss 

If the loss has been acute and rapid and the blood pressure is well 
down there is no harm in infusing blood and other fluids as rapidly 
as possible until the symptoms arc relieved and the blood pressure ap 
proximates normal After this desirable effect has been attained slow 
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infusion IS essential to prevent o\crioading the circulation and pre 
venting such effects as pulmonar> edema 
The anesthetist has been aided in lessening the risl to and improv 
mg the outlool of the present da> surgical patient by many mnova 
tions These include the blood banl which permits storage of ample 
quantities of refrigerated plasma or group 0 blood the fact that if 
necessary cold blood can he given directly to the patient equipment 
which permits a rapid change from administration of blood to admin 
istration of plasma or of the blood substitutes modern anesthetic and 
resuscitation equipment and finallv the centralization under the dc 
partment of anesthesia in one place and under the rcsponsibilitv of 
one person all this life sav mg equipment together vv ith the rcsponsi 
bilitv for Its use wherever and whenever needed 



POWDERED ERYTHROCYTES FOR DRESSINGS OF 
WOUNDS AND ULCERS 

Thomas H Seldon John S I u\d\ and R Charles Adams 

Folio^mng the svithdraual of blood plasma from ccntnfu^ed bottles 
of whole cttrated blood a large quantity of valuable ervthrocvres re 
mains W hen one considers the thousands of bottles of whole titrated 
blood that are processed into blood plasma the actual amount of dis 
carded erythrocytes is almost unbelievable 
Man> mscttucions are using these cells by resuspending them in cer 
tain solutions and administering them jntravenousl> to patients whose 
pnmar> need is an increase of the erythrocyte content and hemo 
globin In the Ma> o Clinic we hat c used these resuspended cells and 
found that the incidence of reactions increased according to the 
of the blood after the plasma was withdrawn and also according to 
the time the cells N\erc left resuspended m this new solution before 
being transfused Our local supply of cells from the production of 
plasma was not great When we had patients to whom we could ad 
minister these cells we did not have any cells Reversely when we had 
a particular group of cells we did not have anv correspondingly 
grouped patients whose primary need was cells Consequently our 
supply of cells as m many other places usually w as discarded 
Moorhead and Unger were the first to suggest a new use for these 
residual erythroevtes Thev used the gelatinous mass of cells as dress 
ing material for certain wounds TTieir report was very encouraging 
m that in their opinion this material aided healing processes 
In 1938 to 1940 tvvo of us (T H S* and J S L ) m collaboration 
with Essex® earned out an investigation dealing in part with the in 
growth of vascular and connective tissue m the Qark window The 
Clark window used was a specially constructed celluloid apparatus 
w hich was placed in the car of a rabbit by a particular technic In the 
course of set cral day s v ascular and connectiv e tissue w ould grow onto 
the window Qose inspection of Figure 3‘’4 a will show many fibrils 
of small vessels growing around the edge of the window All these 
small vessels are grovimg into areas where there is already existent 
some old blood left from the operative procedure of placing the win 
dow in the ear seven days previously Figure 3 4 is the same win 
dovv twelve davs after it was inserted One can see readily the vessels 
spreading prmcipally into those areas where the old blood is still exist 
ent This IS a good example of the new growth of tissue and would 
lead one to believe that the presence of the blood seemed to have some 
stimulating effect on the growth of vascular and connective tissue 
814 



PO^\DERED ERYTHROCYTES FOR DRESSINGS OF Y\ OUNDS 815 



Fig 3 4 -a A Qark window seten d3)s after its insertion into the ear of a 
rabbit Around the edges note small black lines which are newly formed capil 
lanes growing onto the surface of the window These tiny vessels are more 
numerous in the region where there is a pre existing hemorrhage shown as 
darkened areas on the window than in the nonhemonhagic region b The same 
window five days later showing a well vascularized area again more prominent 
where there is still some pre existent hemorrhage 


Ever>bod\ secs scabs of dotted blood over small cuts and wounds 
and under these coverings healing is going forward If the scab is re 
moved too soon a raw surface frequentl> is found below the covering 



POWDERED ERYTHROCYTES FOR DRESSINGS OF 
WOUNDS AND ULCERS 

Thomas H Seldov John S Lund\ and R Charles Adams 

Folloaa INC the withdraw al of blood plasma from centrifuged bottles 
of w hole citrated blood a large quantity of \ aluable erj throcytes re 
mams When one considers the thousands of bottles of whole citrated 
blood that are processed into blood plasma the actual amount of dis 
carded erythrocytes is almost unbelievable 
Many institutions are using these cells by resuspending them in cer 
tarn solutions and admimsteiing them intravenously to patients whose 
primary need is an increase of the erythrocyte content and hemo 
globm In the Majo Clinic we have used these resuspended cells and 
found that the incidence of reactions increased according to the age 
of the blood after the plasma was withdrawn and also according to 
the time the cells v\ ere left resuspended m this new solution before 
being transfused Our local supply of cells from the production of 
plasma was not great When we had patients to whom we could ad 
minister these cells v\c did not have any cells Reversely when we had 
a particular group of cells we did not have any correspondingly 
grouped patients whose primary need was cells Consequently our 
supply of cells as m many other places visually was discarded 
Moorhead and Unger were the first to suggest a new use for these 
residual erythrocytes They used the gelatinous mass of cells as dress 
ing material for certain wounds Their report was very encouraging 
in that in their opinion this matenal aided healing processes 
In 1938 to 1940 two of us (T H S* and J S L) in collaboration 
with Essex* earned out an investigation dealing m part with the m 
growth of vascular and connective tissue in the Clark window The 
Clark window used was a specially constructed celluloid apparatus 
which was placed in the ear of a rabbit by a particular technic In the 
course of sev eral days v ascular and conncctiv e tissue w ould grow onto 
the window Close inspection of Figure 324 a will show many fibrils 
of small vessels growing around the edge of the window All these 
small vessels are growing mto areas where there is already existent 
some old blood left from the operative procedure of placing the wm 
dow in the ear seven days previously Figure 324 b is the same wm 
dow twelve days after it was insert^ One can see readily the vessels 
spreading principally mto those areas where the old blood is still exist 
ent This is a good example of the new growth of tissue and would 
lead one to believ e that the presence of the blood seemed to have some 
stimulating effect on the growth of vascubr and connective tissue 
814 
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off One gram of sulfathiazole is added to the cells from each 500 cc 
of whole citrated blood The cells from differing blood groups ma\ 
be lULxed together The process of drying is essentiall) that of dicing 
blood plasma with certain modifications of the commercial firm * Data 
relating to these processes may be detailed at a later time The powder 
IS sent to us in glass containers suitably scaled The moisture content 
remains about 1 per cent or less Between use the bottles are stored at 
room temperature No attempt is made to apply cells of a particular 
blood group to patients of the same group 
In most cases the base of these wounds has looked devitalized and 
grayish and has seemed to lack an adequate capillary circulation Us 
iialK daily dressings are done at first The dried powdered erythro 
cjtes arc applied with a sterile spatula or dusted on from a sterile 
powder container and the wound is covered with a sterile gauze dress 
ing The skin surrounding the wound is cleansed at each dressing with 
some aqueous antiseptic solution No aqueous antiseptic solution is 
placed deliberately m the wound itself Occasional swabs are taken 
from the w ounds to folloyy possible entry of some contaminant For 
the first three to five days no change is seen in the wound or ulcer 
At the end of this time the base usually begins to show a redder color 
than before and oozes blood easily apparently from newly formed or 
else recently opened capillaries From this time forward it is the usual 
thing to gee a steady progressive ingrovyth of granulation tissue and 
epithelium 

Depending on the case the dressings are done at intervals of one to 
three days Frequently a considerable amount of serum is drawn mto 
the wound from underlying tissue producing a sticky mass of cells 
The serum that collects under this mass frequently lifts the cells from 
direct contact with the tissue In such cases wc dress the yyound daily 
removing the layer of cells and the underlying serum If the cells have 
formed a so called scab around the edge of the wound we leave this 
scab alone This acts as a protective layer to the underlying tissue 
which m most instances will be an extension of surface epithelium if 
the wound penetrates epithelium Tins scab is left alone unless some 
specific indication is present for its removal If it is to be removed it 
should be soaked with warm compresses to soften it and thus to avoid 
pullmc away the thin layer of skin usually present under it If this scab 
is removed too soon one may see capillan oozing from the new tissue 
e have noticed on occasion immediately after the first few apph 
cations of powdered erythrocytes that the patient experienced ex 
trcniclv severe burning pain Sometimes it has been necessary to give 
a hypodermic of morphine before doing the dressing In one case it 
was necessary to spray the ulcer with 0 5 per cent solution of metx 
came to anesthetize the surface of the ulcer before the cells were ap 
This pow der is processed b> Baxter I al oratories Inc 
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If the scab is left alone and no infection complicates the wound us 
nallv complete bealmi, has taken place when the scab falls off 
Remembering these ts^o points one cm visualize what might be 
gom5 on under the protective dressing of gelatinous er>throcvtJC ma 
tenal of Moorhead and Unger Nature makes provision for healing bv 
bleeding into w ounds plus the htcr clotting of blood There probabK 
IS some factor m the hlood cells that stimulates healing If this is added 
artificially bv dressings of ervthrocjtes one would expect to get this 
same action 

One of us (J S L ) has noted that without chlorophyll plant life 
dies While chlorophjH is present growth flourishes leaves are green 
and repair nuv he earned out During winter the tree or other vege 
tation IS at rest Recently Smith and Livingston published a report 
dealing with the use of chlorophyll as a dressing of wounds to aid 
healing In one group of their senes of animals 83 3 per cent of the 
wounds recovered more rapidly when chlorophyll was used as a dress 
mg than when it was not used while in another scries there was a 24® 
per cent speed up in time of heahne among 67 9 per cent of the cases 
\s plants cannot grow without chlorophvU so the human organism 
cannot flourish and grow without hemoglobin We are familiar with 
the patient \ho has pernicious anemia His general health is not good 
and his healing processes frequently are slowed Tlie hek of hemo 
globm no doubt plavs an important role 
In 1933 Brunsting and Simonsen reported a series of two hundred 
cases of cutaneous ulcers treated with the sulfhvdrv 1 containing ammo 
acid evsteme They noted two points (1) stimulation of granulation 
tissue and epithelial proliferation and (2) diminution of drainage with 
clearirif^ ot secondary infection \s Bfunsting and Simonsen found that 
an amino acid stimulates repair so Kendall has expressed the opinion 
that w are dealing m our work with some chemical m the ervthro 
evtes as for example glutathione 
A prehminarv report^ gave examples of three varieties of wounds 
which appeared to respond to the application of dried erythroevtes 
Since that report our series of cases has been doubled and i greater 
vanctv of tvpes of woundx has been treated these include post 
operative wounds of the anterior abdominal wall which have broken 
down certain pfstoperamc abdominal fistulas and a variety of ulcers 
on legs as for example ischemic ulcers ulcers due to Buerger s dis 
ease ulcers seemingU associated with malnutrition and others that 
apparently followed slight trauma and refused to heal after months of 
the usual methods of treatment We feel that the results m this par 
ticular series to date hive been somewhat more successful than those 
in our prev lous report this difference max be due to the slight changes 
m the technic of treating these wounds 
The blood cells are sav ed after the blood plasma has been aspirated 
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^ oung s suggestion that a shm graft appears to take more readily 
on a base prepared b\ the dressings of cr\ throc\ tes than on a base not 
so prepared seems to hold true As a follow up in such a case ten daj s 
after a graft dried cells were added to the grafted area and this time 
It appeared that thej improred the extension and growth of the 
grafted skin 

Howeter this treatment is not a cure for all cases of open wounds 
Barker has expressed the opinion that it is an addition to the methods 
of treatment of certain ulcers and wounds and on the vascular sertice 
It has a definite adiantace in mam cases of stasis ulcers Buerger s 
ulcers and certain other ulcers accompaming \ascular disease 

REPORT OF CASES 

CASt 1— The patient a \ httc woman had \ancose ulcers, which had been 
present for manj months and which had been treated b% vanous therapcuoc 




b g 3 6-j Ulcer extending ncari> half wa> around leg about 6 inches (la 
cm ) long and l mch (1 3 cm ) deep The base x as duU gra> inch a seropuni 
Fifteen da>s hier new cpididial groxvth is seen around the edge 
of the ulcer The base has become fiUed with granolanoa tissue lercl with the 
surround ng skin and is much healthier in appearance 
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men ur s nhout an) a{ preciaEle impKnem ni <F(g 3 5 a) Aft r d 1> apfl 
cau ns of dried eryrhrocjt s for roehe dajs the uicers ^ ere pr ct c U> co ercd 
4 th n e{ iti ei al Ia)er IF g 3 5 



Jig 327 —a Th nti ion f r ib h root ny i a le roc \ idely opened uj 
and the base is c tered th a scr pundent dset rge b After uvcnty one day 
rf appl tion of dried erythroQtes dterc is consid fable deer ase of sze of the 
wound Tj fpithelj 3 u sue is grad cos nng iJ r granulation tissue 

Case II —The pau nt a \h»tc v man had a large ulcer on the lower part of 
the leg extending from n ar th i dl n ante oil) to near the tn dim pos 
lerori) The ulcer was about 6 mdies cm) long and nch (13 cm) 
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deep (FT'’ j 6 a) EL^^r5^^er- it had bees trer-d at in for riirce vsars h\ 

Tinocs thenpecnc rreasnrei — pastes elastic bardanes ca” C'Tzation. roen-c^ 
dierapv aru so fordi— srrFoct bends. \t rite \U o Qm-c di2c r’pLcitioti of 
dressmss of dhed ervthrocvtes. eras bc'mrs- Tereire davs la a definite Irr^ 
reer cpi heLal nssne had c^umu on ifce marginal ed'’* of die ulcc’" and the fcase 
of the ulcer had filled up nocceablv widi cood gr - an clanof cssue and had be 
cotre lerel \viTh the surtace of d-e s^ia. Fiinire j -5 h s*’o^ the c’ xr fire-a 
da "5 after the becinainc of treattre’T' this nme sfcm craftmc was done. Ten 
da^-s after the craft had been applied e-rthrocrtes we— a'^pLed to the u-at'-d 
area- The addicon of these dred e-wtlirocv— s definnelv a-ded m e''r*’£hahzim 
some of the raw surfaces around the edre of die cmfc- 

C\5E IIL— The panent had a left m-mnail hernia. For no a 'T>^ ^^ ^" reason d*e 
cssue browe down coc'^let I after operanoc. The wocsw which was a^prom- 
matelv _ mches (j cm.) wide and I ach (_j cm.) deep opened up from one 
end of the rros on to the other ^F?" i) \ an-ourr of sc'upcru.en” 

dlschar’e was present a the base of the open wound- Dad 3''pLcitioc dress- 
tccs of dned crvdirocvTes was be~un. Twrs’r-oce davs a- lt d'e tnnal dresnrr 
of dried errthrocvtss the appearance of rf-e wound was ereaJ'^ c c pro’-ed CFcr 

3 “ t) The base of the tee- was I-ecI with the surtace ot the sJen- The lennth 
of the wound bad decreased a-preaablT and tae wound ra«L wa^ cow appcosi- 
d’elv I- inch (Ij on.) wide WTthui a few cor- drrs the wound beenne cotr 
pletelr- eprhelialized and the panen returned botce 
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Landsteinei and Wieners * discovery of the Rh factor made an 
outstanding contribution to the prevention of certain transfusion reac 
tions The name designating this particular factor is taken from the 
first two letters of the word rhesus (Rh) Landstemer and Wiener 
derived an immune agglutinin which could be produced m rabbits or 
guinea pigs bj repeated injections of the red cells of the rhesus 
monkev B> using this guinea pig or rabbit immune scrum and suit 
ablv mmng it with human red blood cells thev were able to subdivide 
each of the four groups of human blood into two specific classes (1) 
blood known as Rh positive blood whose red cells when mixed with 
this specific immune serum give an agglutination similar to that which 
occurs when red cells from the rhesus monkev are mixed with this 
immune serum (2) blood-so called Rh negative blood-whose red 
cells when mixed with this particular immune serum do not give any 
agglutinating reaction 

About 85 per cent of all human beincs have this Rh factor present 
in their red blood cells There is no verv definite information relative 
to the phvsical properties of this Rh substance It is presumed to be a 
carboh>drate fixed to the proteins of the red blood cells It is not 
present in commercial plasma or serum * The antibodies which are 
formed against this particular Rh factor are present in the scrum or 
plasma of the blood Antibodies are probablv protein m nature and 
are contained in the globulin fraction of the blood 
Landstemer and Wiener^ have shown that the Rh factor in the blood 
cells is transmitted m the human offspring as a simple mendelian domi 
nant Briefly the proportional incidence of presence of the Rh factor 
when the parents are respectively both positive one positive and one 
negative and both negative is approximately 

Rh+ Rh+ 7 6 per nt f children Rh— 

Rh4- X Rh— ■’7 6 p c nt of hildren Rh— 

Rh— X Rh— 100 per ent f ch Idren Rh— 

The dispersion of the Rh factor does not vary sigmficantly among 
any of the four blood groups also it is evenly divided between sexes 
The Rh factor when positive can be shown to be present m the fetal 
blood circulation and once established the Rh factor remains con 
stmt 
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TESTING FOR THE RH FACTOR AT THE CLINIC 

At the Cbnic® the testing seram is produced b> nvo injections of 
rhesus monke\ cells into guinea pigs 'The procedure n hereb\ five in 
jections of nionke\ cells are made mto guinea pigs as advocated b\ 
Landsteiner and Weiner® was tned but the final scrum did not prove 
as satisfactory as when the guinea pigs received onl\ two mjections of 
red blood cells The testing scrum is inacm aied The potency of the 
guinea pig serum is tested b\ making serial dflutions and mixing wath 
known Rh positn e and Rh negative red cells The same techmc is 
used m the pnman determination of the presence or absence of the 
Rh factor m human cells This techmc ts based on the observation that 
when a suspension of red blood cells is mixed with an mdifferent serum 
m small tubes red blood cells settle out normallv thus giving a sharph 
defined border WTien this occurs no Rh factor is present in the cells 
However if the cells are aggluonated that is if there is an interaction 
of Rh positive cells and anti Rh immune serum an examination of the 
edge of the clump of cells shows a t er\ irregular and wnnkJed appear- 
ance 

For testing human serum to discoier the presence or absence of 
anti Rh agglutinins tests are made against a senes of bloods of known 
Rh type using compatible blood groups Guinea pig serum usually re- 
acts best at room temperature, whereas human serum usually reacts 
best at bod\ temperature Howcicr xiith unknowm serum various 
temperatures should be tned Reactions are ge^e^all^ sufficiently de 
\ eloped in one hour that they may be read \t the dime w e hay c a 
list of known Rh negative and Rh positive persons from whom yye 
can draw blood for specific testing 
It IS recognued that an Rh posiove person (85 per cent of all per- 
sons) cannot become immunized against the Rh factor However 
persons who belong to the Rh necatxye classificaaon (li per cent of 
persons) may acquire specific anti Rh immune bodies and because of 
this fact senous complications may deyelop If all persons who were 
Rh negative produced anu Rh immune bodies as a result of repeated 
blood transfusions or pregnancies the incidence of senous complica- 
tion would be creath increased Indeed, it is very fortunate for these 
Rh negatu e persons that the production of specific ann Rh immune 
bodies does not occur more commonly than it does 

PRODUCTION OF ANTIBODIES BY REPEATED TRANSFUSIONS 

If the prospectue recipient belongs to the Rh positive classification, 
^e whole problem of reactions due to the interaction of Rh positive 
blood and anti Rh immune serum nu\ be dismissed as an Rh positive 
person docs not produce any annRh immune bodies However an 
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Rh ncgatuc tccjpient tn3> be stimulated to produce anti Rh immune 
bodies if he receiics one or more transfusions of Rh positive biood 

The duration of time betvveai the transfusion of the first Rh posi 
me blood and the appearance of anti Rh immune bodies varies It is 
felt that five da>s is the usual shortest period \\ hen Rh positive blood 
IS transfused mto a patient who is Rh negative and has anti Rh immune 
bodies present m his plasma a reaction would be expected After this 
reaction all the anti Rh immune bodies mvj have been united with 
Rh positive factor tcmporarilj producing an absence of the immune 
bodies These immune bodies ordinanl> reappear within three to five 
davs For this reason it has been suggested that when repeated trans 
fusions are necessary they should be administered at two to four day 
intervals Such a procedure does not necessarily prevent all reactions 
however die reaction may be ven mild and is certainly likely to be 
less dangerous than a reaction produced by transfusion of Rh positive 
blood at longer interv’als than two to four days Occasionally it is diffi 
cult to distinguish between a weaUy reacting Rh positive person and 
an Rh negative patient who has had transfusions of blood from an 
Rh positive donor In the latter case the donors Rh positive cells still 
present in the recipient s circulation react o^ajnst the anti Rh testing 
scrum and one mav thmU that the patient is Rh positive instead of 
Rh negative Tlierefore one may feel safe when actually a potential 
transfusion reiction may be m the offing* 

If the patient is suspected of needing multiple transfusions it is 
w e!l to hav e l»m tested for the presence or absence of the Rh /actor 
before anv transfusions arc administered 

OsE I — *njc pat nr a ma ed v onun ped th rty thr e ye rs She h d 
had th ce children born aliv and ell nd v> th no h t r> relev nt t the pre 
em illn ss attrbut ble t any p gnan c • On Septemb r li 1W3 ths patent 
had rece ed bl od tr nvfu n H r husbands bf od vv s ompatibEe nd cross 
m tched Tran fuson ( 500 cc of tr t d Wood l> d been pc f rmed by th 
nd ccct method During th d v ihc pat ent h d had s! ght r e of tetnperato 
(1004 F) Hos c cr he tempe tur qui Uj returned to norm 1 No sgnfi 
can e atta hed to ths rise of tcrope ara It was perh ps a mild pyrogemc 
rc coon On September 24 th par rot had cc ved t second tr nsfus n of 500 
cc of c traced blood from a sec nd c mpaxble donor who blood al o had 
b en cro s matched On the se ond d y after the transfus on ch Hs a tempera 
tu e of 105 F he d ch nausea pul e rate 140 and piration 32 h d d elop d 

\V th n a few h urs th pat eni nd t on had turned t normal No och 

nv stigaiive I b ratory ork hdfaaUn tih tme 

On September 9 th pac oc as brought to th Q n c on count of se 

d ry nem a and v g nal bleed ng A bJ od t n fusion \v s d c ded upon to p 

The attending horn physcan v knd nough to fonv d us a compl t 
h story' of the ca e and samples f bl od f <Hn the ft t too bl od done L bor 
tory exam nat on show'cd th t botJ bloods were g up B nd both were in the 
Rh po t!ie class dcanon 
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pare her for openaon Laborator> imesngaaon revealed that the pauent was 
group B Rh neeam e and speafic anti Rh immone bodies had developed in her 
serum She was transfused with JOO cc of citrated blood which had been with 
drawn from a compatible donor (group B) belonging to the Rh negatite clas 
sification This blood w as recen ed by the patient unc\ entfully The anti Rh 
immune bodies of the patient showed a reacuon m a dilution of 1 64 A further 
interesting point was that one month later this patient was tested again for the 
presence of anti Rh immune bodies and they were found to be enorcly absent* 

The reaction after the first transfusion that this patient received re 
sembled a reaction due to pvrogens The second transfusion was given 
relativelv soon and one would not ordinanU expect the anti Rh im 
mune bodies to have developed to a degree sufficient to produce as 
senous a reaction as this patient had 
However bv the time the third transfusion was contemplated a 
sufficient time had elapsed to produce anti Rh immune bodies The 
donor of the blood given m the third transfusion belonged to the Rh 
nesritive classification There was no reaction to this transfusion 

IMMUNE BODIES DEVELOPED JN THE MOTHER DURING PREGNANCY 

For this occurrence a prospective mother must belong to the Rh 
negative classification The father of the child must belong to the 
Rh positive classification The fetus must also belong to the Rh posi 
tive classification 

Reports m the literature lead one to believe that iso immunization 
as the result of pregnanev occurs far more frequentl> than iso im 
munizacion from repeated blood transfusions In the majorit) of these 
cases the Rh factor in the fetus is responsible for the iso immuniza 
Cion Dunne the interval of pregnanev the specific anti immune bodies 
mav develop in the mother between the eighth and the twelfth week 
Some writers suggest the possibthtv that the specific red cells of the 
fetus escape from the fetal circulation into the mother s circulation 
Other wnters suggest that there is an exchange of the Rh factor from 
the fetal circulation to the mothers circulation and that the stimulat 
intr factor then acts on the mother to produce these specific anti Rh 
immune bodies These specific anti Rh immune bodies in turn are 
passed back into the fetal circulation w here thex max react on the red 
blood cells of the fetus A greater or lesser destruction of the red 
blood cells of the fetus is produced and one of two things mav 
happen (1) the child mav die in utero and the pregnanev end in a 
niiscarnacc or C*) the child mav be bom alive and after birth exhibit 
the svmptoms of erx throhlastosis foetalis At the time of the misc-ir 
riacc or the termination of the pregnanev the mother mav suffer 
from a verv severe hemorrhage This sequence of ev ents has licen sug 
gested as being one of the mam causes of repeated earlv abortions 
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Sometjmes it happens that the first child is delivered ahve and well 
but that subsequent pregnancies arc terminated as described This ma\ 
be because the first fetus is Rh negative or because the mother needs 
two or more pregnancies and Rh positive fetuses before her anti Rh 
immune bodies are of sufficient titer to do any sc\ ere damage 

Let us suppose that the fetus dies in utero Perhaps before delivery 
of the dead fetus the mother s general condition may warrant a blood 
transfusion or the dead fetus may be delivered and a transfusion ma> 
be advisable because of a severe hemorrftagc and shock The mother is 
Rh negative and has anti Rb immune bodies If Rh positive blood is 
given to this patient she probablj will have a severe hemolytic reac 
tion with Its subsequent complications for example anemia possible 
death and so on 

Ca c II —In 1932 the pauenc vv del cccd of a he Ithy cl Id D 1 v ry \v as 
unevent/iil In 1934 the pat nt was s veral month pr jr ant and was ref rred 
to the 0»n be au e of severe sc ondary an m a The oncencrat on of hemo 
globin was 40 gm per 100 cc of bto d She b I ng d to g up A and e eiv d 

505 cc e ct ted blood from her husband v h aJ b long d t g oup A Foil w 

ng transfus on sev re chdt a temperacu e f 104 F and laund d I p d o 

the se ond day v th inten hem glob nona On th econd day th pat nt w« 

del vered of stillb rn tw On the third d > I gur a pp red ami th o 

cencration f «f 4 v as efe ared t 170 mg pe 100 c f bl od P Imon ry 

edetn w s present on the f urth day Intravenous fluids w re being used By th 
eventh day the pat ene vv s shov ng tnproxemenc d the r m nder of her 
stay n th h pit 1 as relati ely uneventful !n 1935 h hdams rge t 
the s cond montli of pr gnancy C nval cence from this miscar i g was un 
eventful 

In 1936 tl e pat nt returned t the Q tuc for n expe t d delivery B cause 
of ncm the concentrat n of hem glob n be g J S gm n each JOO cc of 

blood sh V as ir nsfused v th SOO cc of blood Th transfusion w p rfottned 

bef rc the tsience of the Rh fact r v as d ov red but recent testing of the 
donor from h m th blood as obtain d how that th patient was giv n 
Rh p s uv blood On the sec nd d y after the tr nsEus on the pat ent v s 
1 ghtly j undiced It is diStcuIt to y wh ther the jaund ce as an ac oropani 
menc of th an m a or wa du to the blood tran fusion Ac th« cun th pat ac 
was delivered of a normal female hild At debvery because of grade 1 sho k the 
p uent recen ed 400 cc of 6 per c nt solution of acacia and 600 cc of 10 per cent 
solution of glucose □ isoconic sal ne 

In 1943 the patient wh w s gam pregnant r turn d to the Climc b c u e 
of her previous history of bl od uansfus on reactions and stillb rths A bbo 
tory invest gauon v as don at tl ime Her husband {first donor in 1934) was 
Rh pos uv The pat ent v a Rh neg tve and h d anti Rh immun bodies pres t 
in her serum One month befo del v ry fetal rao emencs stopped W were 
pr pared to g v her Rh negat vc W od at th t m of deb ry if t was nt es 
vary At delivery a maccrat d feto exp Bed and a severe and aim st un on 
trollable hemorrhage foliov cd VV th a tv o h ur th s p t ent receiv d 2 400 
We have tested th s donor as she s st B on the p fes nal donor 1 t 
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of Rh negame Wood Dunng the first postpairom da> she leceiscd another 
600 cc of Rh negame blood From thts Rh negame blood the pancnt did not 
espetience an) reaction nhatsoeier Her nhole postparttim convalescence nas 
uneventful 

It might be said Never iise a husband as a prospecave donor for a 
wife particularh during pregnancj The safe procedure is to use 
Rh negame donor blood for all Rh negame women dunng preg 
nanc> 

ERYTHROBLASTOSIS FOETALIS 

LcMne and Katzm® found that a correlation exists between the oc- 
currence of intragroup transfusion reactions m postpartum cases due 
to the Rh factor and complications in pregnane' Later Lev me and 
his CO workers® gathered evidence that the Rh factor pla>s an im 
portant role in pathogenesis m the ma)ont\ of the cases of ervthro 
blastosis foetalis In a tv^pical case the father must be Rh positive the 
mother Rh negame and the fetus Rh positive The Rh factor must 
travel from the fetal circulation over to the maternal circulation and 
stimulate the formation of the antibodies These m turn filter back to 
the fetal circulation Death of the fetus m utero or birth of a child 
which mav show varvmg degrees of seventv of erv throblastosis foe 
tails mav ensue The seventv of the disease mav varv from death 
within a few hours of birth to a vcr> mild limited hemolvsis which 
terminates fa\orabl> without specific treatment A suspicion of erj- 
throblastosis foetalis is possible before the child is bom Such a sus 
picion IS based on the historv the results of laboratorv cvaminanon 
of the father s and mother s blood and so on 
The hemolvsis of the child s blood is due to the action of the 
ami Rh immune bodies on the red cells producing actual destruction 
of the red blood cells The svmptoms of the acme destruction of 
cells make their appearance a few hours to a few davs after birth 
and ijsualjv -ire characterized bv deepeninir ;aundice brie-colored 
iirmc anemia hv pcrplasia of blood forminc tissue immature red cells 
edema petechial hemorrhaces sometimes necrosis of the liver and 
octasionalK damage of the brain 

As long as antibodies arc present m the child s circulation acme 
dcstniction of the child s own cells will occur Theroeticallv anv 
compatible Rh positive or Rh negame blood evcludins the mothers 
blood mav be given to the child If Rh positive blood is given to the 
child the immune bodies present in the child s circulation will com 
bine w ith the Rh positiv e cells This w ill aid in ndding the child s cir 
dilation of the anti Rh immune bodies 

Some investigators advocate giving the mothers Wood if necessarv 
This procedure does transfer more antibodies to destrov the child s 
own blood however thev feel that the mothers cells will suffice the 
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child s needs until a suitable donor is made available Transfusion of 
the mother s blood should be practiced onl} in case of an extreme emer 
genc> It u ould be better to transfuse the father s blood (Rh positive) 
m larger quantities to ta! e up the immune bodies and also leave some 
blood for the child s needs 

At the dime we have a list of professional donors comprising all 
blood groups This list is also divided mto Rh positive and Rh negative 
blood classification and consequcntlv we can obtain fresh Rh negative 
blood relatjvelv ensiH It is our practice to give small duly transfusions 
to these ef> throblastotic babi« using group O Rh negatu e blood 

CvsE in -The first hidti sb n al ebmded hottlv aferbrth n ti« t 
n nt \ s g en Th sc ond ci 1<| was bo n I and was broug^ht to th Cl a o 

in J Iv 194 It a suffe g fr tn ) und c Laborat ry e amn to eie led 

anetn progre ve nd c as ng jaun J and b Je lof d ur ne T1 moth r 
blood as (ound to be Rb n gat e uVt immune bodi th faih blood v 
Rh po tit c and th b by bl od a Rh p $ c A a re ult of p t d small 

da ly transfu ns fo t d >s th 1 ild was bl to r turn h m It c v I 
nee V 5 «n ntful 

T1 e th rd h Id bo ti n J 1> 1941 v s b ought to the Chn c for ob m 

t n and treatment f n ces cy On rr al at the O n e twfnr> fo hau it 

bnh the ) nd c ire d) was \ II ad need nd n mia 1 U-col red u in nd 
fev pet ch al 1 m rrhages v pre ent Erj throbUst ssfotl vsdg 
0 d nd a tnnsf s oft f JO of Rh n l«vc group O blood v adm weed 
inmcd tely In 11 t\ cUe d ly tran fii ns of JO t 50 c of g oup O bl 1 
was admin t red tc tnt r rng to not th t n four of tl cw 1 e inn fu n 
Rh po twe g oup O blood u ed and that ub quently the red blood c 11 
ount w It tha befoi tl c tr nsfu on \fc r the e ght tr n fu on of Rh 
cgat>e group O bio d th r d bio d ell ou t and pe entag f hem g!o! 
ncf a d Th nf nc I ce b I entf 1 afic tl f 

t fu< a 

W e feel that, if possible these babies shmild iic transfused with 
group O Rh negativ e blood 


sumMaay 

In general the Rh fauot in certain respects is somewhat simhar to 
other substances which determine blood grouping Rh positive persons 
cannot become immunized igamse the Rh factor Anti Rh immune 
bodies may develop among Rh n^anve persons either bv repeated 
blood transfusions or during pregnancies The antigenic strength of 
the Rh factor varies Some persons never form anv anti Rh immune 
bodies w hiie others form them strongly 
During pregnancy anti immune bodies nwv develop m the mother 
between the eighth and the twelfth week It is wise never to use a 
husband as a prospective donor for these patients In (act it might be 
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well to make a rule that husbands should never be used as donors when 
them wives are being transfused during pregnancies or postpartum 
Multiple transfusions should be done carefully The test for the Rh 
factor should be performed If the recipient is Rh positive nothing 
further need be done as a safeguard against reactions attributable to 
the anti Rh immune bodies However if the recipient is Rh negative 
care must be exercised in repeated transfusions to see that anti Rh 
immune bodies are not developing If anti Rh immune bodies are de 
\ eloping then subsequent donors must belong to the Rh negative 
classification 

For transfusions into erythroblastotic babies group O Rh negative 
blood should be used 
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WiLLi\M S Tinney and Herman J Moersch 

That calcareous material may be expectorated m the sputum has 
been known since the time of Aristotle In spite of this fact few ref 
erences to the phenomenon ha\e appeared in the English literature 
Ilo>d reviewed this literature from 1900 to 1930 and found onlj 
eighteen cases of this type reported Ht added four cases of his own 
Since LIo> d s article reports of one case have been made b> Moersch ^ 
Schmidt’ Ma>tum and Vinson® and Myers® Pendergrass and de Lon 
mer® have added two cases as have VanOrdstrand Moore and Harris ® 
this makes a total of thirty cases reported in American and British lit 
trature since 1900 These figures however do not represent the real 
incidence of broncholithiasis This is borne out by the fact that we 
have been able to collect records of twenty eight such cases from the 
files of the Mayo Clinic Furthermore Sternberg ® m a study of 6 132 
rases in which necropsy was performed noted thirty two instances in 
which there was evidence of perforation into the tracheobronchial tree 
of an anthncotic node 

Calcareous concretions present m the tracheobronchial tree have 
been described under a variety of terms such as lung stone or cal 
cuius bronchial stone or calculus pulmolith and pneumolith 
More recently this clinical entity has been generallv designated as 
broncholithiasis 

Broncholiths may originate within or around the bronchi Pre 
\ lously aspirated foreign bodies and endobronchial secretions may act 
is nuclei for the deposition of calcium Inflammatory processes within 
the air passages sometimes lead to the necrosis of bronchial and 
tracheal cartilages which may likewise act as nuclei m the formation 
of broncholiths Broncholithiasis has been noted particularly in cases 
f prolonged pulmonary suppuration such as pulmonarv abscess and 
bronchiectasis In the majontv of cases the calculus develops extra 
bronchially b> the calcification of tracheobronchial lymph nodes 
The process m most instances is the sequela of an old tuberculou 
infection w ithm the nodes Because of the proximity of these calcified 
nodes to the respiratory tract thev may erode or ulcerate through the 
bronchial wall gam access to the lumen of the bronchus and become 
broncholiths Such a broncholith acts m the same manner as an aspi 
rated foreign body It may remain dormant m the bronchial tree for a 
considerable period of time but its presence eventuallv tends to lead 
to pulmonary suppuration unless it is expectorated 

Calculi vary considerablv in size shape and consistency are usualh 
830 
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gra\ish white and ma> be single or multiple The\ usuall> are hard 
and gritrv but occasionalh are soft and puttj like The> are custom 
anl> rough and irregular and ma\ be faceted when the stones are 
multiple In most instances the\ are composed of 85 to 90 per cent 
calcium phosphate and from 10 to 15 per cent calcium carbonate 

CLINICAL FEATURES 

BronchoUths haie no predilection for either se\ or for an\ age 
group In our series fifteen patients were males and thirteen females 
The age of the \Qungest patient aias thim two tears and of the old 
est sixtj nine j ears 

The stmptoms produced b\ a broncholith depend on the size and 
shape of the calculus the degree and duration of the bronchial ob 
struction and the secondart changes which ma> take place m the pul 
monart tissue distal to the point of obstruction The erosion of a cal 
careous gland into the tracheobronchial tree generallt is heralded bv 
a paroxtsmal cough of sudden onset often associated with thoracic 
oppression substemal constnction or a set ere tearing sensation The 
more set ere attacks have been aptlt designated bronchial colic man 
attempt to compare them w ich biliar) or unnart colic Theparo'ttsm 
often is followed b> a sensation that something has tom loose and 
straptoms are usuallj relieved dramaticalK when the calculus is e'c 
pelled Cough was a promment stmptom in evert one of our cases in 
50 per cent, it was set ere and parottsmal Thoracic pain was an im 
portant feature m thirteen (46 per cent) of our cases and in 26 per 
cent the pain was setert Case I illustrates the rather ttpical attacks of 
cough and pam caused b\ a broncholith 

CvsE I —A man fift> nine jears old came lo ihc QinJC December 193 
because of cough and c\pcctontion of cicht months duration The cough oc 
curred m attacl^s lasting about thjrt> minutes ^%as ettrcmelj severe and was 
followed b> a whoop so marked that the fanul> phvsician made a tentanre 
diagnosis of whooping cough The cough vas associated wath severe sharp sub 
sternal pam and was productive of a moderate amount of thick purulent sputum 
\ roentgenogram of the vhoiw revealed an area of calcification along the 
left border of the heart v ith inflammatory changes at the left base (Fig 3 8 tf) 
Bronchoscopic etamination revealed a large pulmonary stone situated m the left 
lower lobe bronchus almost compleieh obstnicnng the bronchus The calculus 
' as removed in pieces and the bronchus thorouchl> aspirated Following this 
procedure the patient s symptom lessened A rotntgenoeram of the thora.’c made 
two da>-s later revealed marked improvement (Fie } S b) The broncholith is 
sh wti in Figure 3 9 


The parowsmal cough maj or mav not be accompanied b\ a so 
called asthmatoid wheeze which has been given the descnptive term 
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Fg J 8 (Czs I) — Oron 1 m>I th in 1 fi lower Jobe br nchus w th p 
at iectass of left lo\ r lobe b ds pp i nee of at J ciasas nvo day after 
moval of broticholith 
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‘stone asthma Most patients expenence some expiratorj dyspnea 
during the process of expulsion In fi\e of our cases (18 per cent) the 



Fig 329 (Case 1) -Broncholith 


clinical course was characterized by an intractable asthma that was 
dramaticallj relict ed when the broncholith was expectorated or re 
moved 

Case II— A man aged fifty three years came to the Clmic April 30 1943 
because of a productive cough which had been present since November 1942 
b nee the onset of his illness he had had severe attacks of asthma every day and 
had not obtained any relief from epinephrine The asthma was imtiated by par 
ovysms of coughing and was characterized by dyspnea wheezing and orthopnea 
Attacks of chills and fever occurred frequently Tlie patient had lost 2’ pounds 
(10 kg ) since the onset of his illness 

Examination of the thorax rev ealed decreased expansion of the left side with 
decreased tacale frenums and many coarse rales over the base of the left lung 
A roentgenogram of the thorax revealed an area of infiltration at the left base 
(fig 330 a) At bronchoscopic examination the left lower lobe bronchus was 
found to be almost completely occluded by multiple broncholiths These v ere 
removed without difficulty Following this procedure all pulmonary symptoms 
d sappeared immediately A roentgenogram of the thorax made fiv e days after 
the removal of the bronchol ths indicated marked improvement (Fig 330 b) 
The broncholiths removed arc shown in Figure 331 

Hemoptysis usuallv is noted dunng or immediately after expectora 
tion of the calculus This svmptom was present in eighteen cases (64 
per cent) of our senes In eight coses (29 per cent) hemoptysis was 
sev ere 
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Patients ma> suffer from muluple attacks during tvhicli the> ex 
pectorate calcareous material Elliott* reported a patient who expec 
torated a total of fift\ six stones In our scries there were nine cases 
(32 per cent) in which the clinical course was characterized by the 
expulsion of multiple calculi One of the patients expectorated an esti 
mated 100 concretions m eighteen years A roentgenogram of the 
thorax in this case revealed miliarv areas of calcification scattered 
throughout the lungs 



Fig JJl (Case 11) -Broncholith 


Not infrequently the clinical features are less dramatic than those 
that w e ha\ e described thus far They may consist of bouts of chills 
and fever recurrent pneumonia malaise and loss of weight Fourteen 
of our patients (50 per cent) had recurring attacks of chills and fever 
that were usuallv diagnosed influenza or pneumonia This svmptoni 
complex is well illustrated in Case lU 

Case HI— A woman aged fifty-one years entered the Qinic June 7 1941 
complaining of couch which had persisted since an attack of influenza m No 
V ember 1940 This acute Qlncss was characterized by chills fever and profuse 
eating The cough had been productive of a small amount of thick mucus 
which was occasionally tinged wnh blood Pnor to her admission to the Clinic 
a diagnosis of unresol ed pneumonia of the right lung had been made 

A roentgenogram of the thorax (Fig 3) a) revealed atelectasis of the right 
upper lobe with muinple areas of cavitauon Examination of the sputum was 
ncgatix e for M> cobaCTenum tuberculosis At bronchoscopic examination a poly p 
Old lesion was seen projecting from the orifice of the nght upper lobe bronchus 
This lesion was found to be a bronchobth deeply imbedded in the Ironchial 
' all an attempt at removal \ as unsocccssfol The upper lobe bronchos was 
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dilated and immediateh after the eTamination the panent coached op the Urge 
bronchohth The patient pulmonarj symptoms unproved A roentgenognm of 
the thorax tahen subsequent!) revealed a inarhed cleannc of the lung (Fi" 
H b) The bronchohth is shown m Figure >3> 



Fig 35J ((Use ni) -Bronchohth 


If the broncholith is not removed or expelled spontaneouslv dan 
cerous sequelae m the form of bronchiectasis or pulmonarv abscess are 
likclj to occur In ten cases (36 per cent) of this senes pulmonarv 
suppuration was secondarv to the prolonged bronchial obstruction 
In one of these cases a fatal metastatic abscess developed in the beam 
nine months after the onset of pulmonarv svmptoms 
In manv cases the diagnosis is made after expectoration of the cal 
cuius Occasionallv the patient s hisiorv and the demonstration of 
calcification in the roentgenogram of the thorax mav lead to a tenta 
nvc diagnosis of bronchohthiasis Confirmation depends on visuali 2 a 
non of the stone m the sputum or at bronchoscopic examination 

PROGNOSIS 

In general the prognosis m cases of bronchohthiasis is excellent 
This IS pamcularlv true if the concretion is expelled spontaneouslv or 
removed bronchoscopicallv soon after the onset of pulmonarv svmp 
toms before the occurrence of bronchiectasis or pulmonarv abscess 
m the tissue distal to the site of the bronchial obstruction In SLxteen 
cases (57 per cent) in our senes removal of the calculus resulted m 
dramatic and almost immediate cessation of all pulmonarv svonptoms 
The most stnking results were noted in cases m which asthma was 
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severe The relief of symptoms follouing removal of the broncholith 
U1S less spectJcuhr in three cases in which destruction of pulmonarv 
tissue had resulted from abscesses m four cases of extensive hilar cal 
tification and in two cases of miliary calciftcation of the lung 

COMMENT AND SUMMARY 

The origin of bront-holiths may be endobronchial or evtrabronchial 
In most instances the\ arise from calcified tuberculous peribronchial 
lymph nodes that gam entrance to the lumen of the bronchus by 
erosion and ulceration 

Twenty eight cases of broncholithiasis were drawn from the files 
of the Clinic and the various pulmonary svmptoms resulting from the 
attempted expulsion of the calculus were studied 
\\ henev er there is ev idence of an obstructing lesion of the bronchus 
a broncholith should be suspected as well as an aspirated foreign body 
and a bronchiogenic carcinoma The diagnosis of broncholithiasis de 
pends on visualization of calcareous material in the sputum or at bron 
choscopic examination 

In general the prognosis is excellent The most dramatic results fol 
lowing removal of a broncholith are noted m the cases of asthma 
(■stone asthma) If the broncholith is not expelled or removed bron 
chiectasis or abscess almost inevitablv results 
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BRONCHOGENIC CARCINOMA 
O Theron Cl.\gett xvd G \ Brini>le\ Jr 


The relati\ e frequencN and apparentlx increasing incidence of bron 
choiienic carcinoma indicate the crowing importance of this disease 
•Vs late as 1912 -Vdler collected 274 cases of carcinoma of the lunc 
and stated On one point, however there is nearU complete con- 
sensus of opinion and that is that pnmarx malignant neoplasms of the 
lung are among the rarest forms of disease Now carcinoma of the 
lung IS second and almost equal in incidence to carcinoma of the 
stomach as demonstrated in the reports of Kikuth Kolctskv and 
Bnnes and Kenning Statistics from necropsies clearU indicate that 
this increased incidence is real and not just apparent Ochsner and 
DeBalxev stated that in the necropsies p'^rformed at the Chantv Hos 
pital in New Orleans the incidence of bronchogemc caremoma in- 
creased to approtimatelv five times its former figure m a penod of 
seven vears and now equals the tnadence of carcinoma of the stom 
ach Olson found that the incidence of pulmonarv carcinoma in the 
necropsies at Boston Otv Hospital increased from 7 > per cent of 
all carcinomas m 1929 to 19 1 per cent m 19>4 Further comprehension 
of the frequenev of carcinoma of the lung mav be gamed from the 
fact that about b 000 persons die annuallv of bronchogenic carcinoma 
m this countrv 


ETioioer 

Numerous theories have been suggested to explain the increased 
incidence of pulmonarv carcinoma The opimon has been expressed 
bv several writers’ ^ * that mfluetra produces metaplasia of the 

bronchial epithelium which mav develop into caremoma Fried® Kik- 
uth Simpson and Hueper after careful studies however concluded 
there was no significant relauon between influenza and bronchogenic 
caremoma Ewing 1928 stated that tubercle bacilU had an imtatmg 
effect on the bronchial mucosa and was an important eaologic factor 
m pulmonarv malignancv Barron Cherrv W olf and Fried’ also ex 
preyed the opinion that pulmonary tuberculosis might be a precursor 
of carcinoma of the bronchus However Peart Kikuth Sison and 
Monserrat found the two lesions rareU associated Pearl concluded 
that the infrequent development of the two lesions m the same person 

IS apparentlv due to a significant antagonism between the two patho- 
logic phenomena which disappears when and if the tuberculous proc 
css retrogresses or heals particularlv bv the fibronc route 
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Bronchiectasis and chrome bronchitis have been mentioned fre 
quentlj as etiologic factors in bronchogenic carcinoma Chronic pul 
monary suppurative disease often is associated with carcinoma of the 
lung and the development of bronchogenic carcinoma has been re 
ported in patients w ho hav e had bronchiectasis for sev eral ) ears Meta 
plasia in the presence of bronchiectasis has been observed in experi 
mental animals and it has been suggested that similar precancerous 
changes maj develop in the human being 
Syphilis has been proposed as an etiologic factor Simpson Letulle 
and Popper have observed the coexistence of these lesions However 
the evidence advanced so far seems insufficient for considering pul 
monary s>philis a precancerous lesion 
The inhalation of imtatmg gases such as exhaust gas from combus 
tion motors and gases arising from tarred roads has been proposed as 
a possible cause of pulmonarv carcinoma Many experiments seem to 
substantiate this belief However the incidence of bronchogenic car 
emoma reported in those regions where the roads have not changed 
nor the number of cars increased has increased definitel> After a 
thorough stud> of the situation most imestieators of the subject have 
concluded that the inhalation of tar and benzene products is of little 
significance in the production of pulmonar> carcinoma 
It has been stated manv times that the inhalation of radtoactite sub 
stances will cause the development of carcinoma of the lung This fact 
has been demonstrated conclusive!) b> the high incidence of broncho 
genic carcinoma in the workers at the Schneeberg radium mines As 
many as 62 per cent of the workers who were followed until death 
died of primary pulmonary carcinoma ® 

Conflicting reports hav e been made concerning the etiologic impor 
tance of pneumoconiosis Some investigators* ® have expressed the 
opinion that silica and other agents producing pneumoconiosis arc im 
portint etiologic agents while other extensive reviews^ * ot clinical 
and necropsy cases do not indicate an> more frequent occurrence of 
bronchogenic carcinoma in persons w ho hav e pneumoconiosis or siJico 
sis than m the general population 
The opinion frequently has been expressed that the increase m bron 
chogenic carcinoma may be due to the increase m smoking and the 
inhalation of smoke Nicotine p>ridine bases phenol bases ammonia 
and certain added hygroscopic agents all have been shown to act as 
irritants to the bronchial mucosa Pulmonary carcinoma has been pro 
duced in experimental animals by the tar from cigarette smoke 
Ochsner and DeBal e> concluded It is our definite conviction that 
the increase m the incidence of pulmonar> carcinoma is due largely 
to the increase in smoking particular!) agarct smoking w hich is uni 
vcrsally associated with inhalation 
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MATERIAL STUDIED 

During the period Jinuan 1 1925 to about October 1 1943 the 
clinical diagnosis of bronchogenic carcinoma vas made m 1 101 cases 
at the Clinic In 493 of these cases the diagnosis was corroborated b> 
biopsv of a specimen of the pnmarj lesion obtained at the time of 
bronchoscopic examination Exploration was thought to be feasible in 
ninet> cases 18 per cent of the casts of microscopicall> proxed car 
cinoma of the bronchus or 8 per cent of the whole group in which 
the diagnosis was made clinically 

It should be recalled in regard to these figures that the complete 
series includes all the cases in which the clinical diagnosis of broncho 
genic carcinoma was made at the Clinic from Januarx 1 1925 to 
October 1 1943 while the sui^ical treatment of carcinoma of the 
bronchus has been dex eloped onlx in the past txxeixe jears 

In a series of cases m xxhich explorator> thoracotomy was performed 
the lesions m forty fixe cases xxere considered suitable for surgical e\ 
tirpation this gixes a resectabilitx rate of 50 per cent The data pre 
sented in this paper are draxxn from the mnetx cases of bronchogenic 
carcinoma m xxhicli exploratorx operation xxas performed at the Clinic 
The forty five cases in xxhich the lesion was remoxed will often be 
referred to as tiic operable group and the other forty fixe as the in 
operable group 

INCIDENCE 

Sex —Pulmonary carcinoma seems to occur predommantlv among 
males Various figures haxe been given but most writers have stated 


TXBLE 1 — ^AGE OF PATIENTS IN NINETY CASES IN WTHCn EXPLORATORX 
OPERATION FOR BRONaiOCENlC CARCINOMA WAS PERTORMED 


Age yrs 

Operable Lesion 

Inoperable Lesion 

Patients 

Per cent 

Patients 

Per cent 

1 to 19 

1 

2 



20 to 29 

3 

7 

1 

2 

30 to 39 

6 

13 

4 

9 

40 to 49 

14 

ol : 

14 

31 

^0 to S9 

19 

42 

21 

47 

60 to 69 

•> 

4 

5 

11 

Total pat ents 

1 -1^ 1 

45 



Percentages m each group are baaed on total patients in group 
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Bronchiectasii and chrome bronehttis have been mentioned fre 
quently as etiologic factors in bronchogenic carcinoma Chronic pul 
moniry suppurative disease often is associated with carcinoma of the 
lung and the development of bronchogenic carcinoma has been re 
ported in patients who have had bronchiectasis for several vears Meta 
plasii in the presence of bronchiectasis has been observed m expen 
mental animals and it has been suggested that similar precancerous 
changes ma> develop in the human being 
Syphilis has been proposed as an etiologic factor Simpson Letulle 
and Popper have observed the coexistence of these lesions However 
the evidtnce advanced so far seems insufficient for considering pul 
monary s>philis a precancerous lesion 
The tiiMation of imtating gases such as exhaust gas from combus 
tion motors and gases arising from tarred roads has been proposed as 
a possible cause of pulmonary carcinoma Man> experiments seem to 
substantiate this belief However the incidence of bronchogenic car 
cinoma reported m those regions where the roads have not changed 
nor the number of cars increased has increased definitelj After a 
thorough stud) of the situation most investigators of the subject have 
concluded that the inhalation of tar and benzene products is of little 
significance in the production of pulmonar) carcinoma 
It has been stated many times that the mhalauon of radtoacuie sub 
stances will cause the development of carcinoma of the lung This fact 
has been demonstrated concIusivel> by the high incidence of broncho 
genic carcinoma m the workers at the Schneebere radium mines As 
man) as 62 per cent of the workers who were followed until death 
died of primary pulmonar) carcinoma ^ 

Conflicting reports hav e been made concerning the etiologic impor 
mce of pneuviocontosts Some investigators ® have expressed the 
opinion that silica and other agents producing pneumoconiosis are im 
portant etiologic agents while other extensive reviews'* ^ of clinical 
and necropsy cases do not indicate an) more frequent occurrence of 
bronchogenic carcinoma m persons who have pneumoconiosis or sifico 
SIS than in the general population 
The opinion frequently has been expressed that the increase in bron 
chogenic carcinoma mav be due to the increase in smoking and the 
inhalation of smoke Nicotine p>ndine bases phenol bases ammonia 
and certain added hygroscopic agents all have been shown to act as 
irritants to the bronchial mucosa Pulmonary carcinoma has been pro 
duced m experimental animals by the tar from cigarette smoke 
Ochsner and DeBakey concluded It is our definite conviction that 
the increase m the incidence of pulmonar) carcinoma is due largely 
to the increase in smoking parOcularlv cigarct smoking which is uni 
versally associated with mhahtion 
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pathetic nerves Pulmonar) sv tnptoms appear telativ elv late m the dis 

case the diagnosis depends pnmaril) on roentgenographic exammatton 
The most common s\ mptoms in our senes and their percentage of 
occurrence are given in Table 2 


TABLE 2— SYiCPTOltS IN N-tN-EXV CASES IN WmCH E\PLORATOR\ OPERA 
TION WAS PERFORMED 


Symptoms 

Ofierable Lesion 

Inoperable Legion 

Ca ea 

Per cent 

Case^y 

Per cent 

Cough 

41 

91 

34 

/6 

Hemoptysis 

2S 

6’ 


4 

Loss of wci ht 

26 

SS 

•>s 

62 

Pam m tboru 

26 

oS 

■>s 

6-> 

Dyspnea 

19 

42 

19 

4-» 

Total cases 

4o 

1 1 



PercenU es bas«l on total ca<«s tn group 


TABLE 3 — DURATION OF SVIIPTOMS IN NTNETi CASES OF BRONCHOGEMC 
CARCrSOilA IN VVOICH ENTLORATORL OPERATION WAS PERTORMED 


Duration, mos 

Operable Le«^ion 

Inoperable Les on 

Cases 

r T cent 

Ca es 

Per cent 

1 to 6 

IS 

40 

23 

ol 

7 to 12 

lo 


1 

3S 

13 to 18 

i 

9 

2 

4 

19 to 24 

1 

9 



24 to 30 

1 


3 

/ 

16 

1 

9 



Total cases 

45 


45 



Percentage is based on total cases in group 

Durahon of Symptoms —Differences of opinion have been expressed 
as to the rapidit> of the growth of carcinoma of the bronchus but 
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the usual reported interval from the onset of symptoms until the time 
of death ts relativelv short The duration of s>mptoms in our cases 
from their first recognition until the patient reported at the Clinic 
for c\amination is giicn in Table J 

DIAGNOSIS 

Numerous aids hav c been proposed to assist in the diagnosis of pul 
monar> carcinoma Rocntgenographic and bronchoscopic examina 
tions combined with microscopic studs of specimens of tissue taken 
from the primarv lesions are the most important diagnostic methods 
In the operable group in this senes the presence of the lesion was siis 
pected at the time of the rocntgenographic evanutiation in thirts six 
cases (80 per cent) and unsuspected in nine cases (20 per cent) In 
the inoperable group the lesion was thought to be present m fortv 
two cases (93 per cent) and unsuspected m three cases (7 per cent) 

It is now a widel) accepted aviom that bronchoscopv should be 
cmplojed as a routine procedure in practically oil cases in which pri 
mary carcinoma of the bronchus is suspected At an early stage this 
is the onl} method b> which tissue can be obtained for the establish 
menc of a positive microscopic diagnosis In those cases in which a 
positive diagnosis cannot be made by biopsv changes m the bronchial 
wall at times ma> suggest the presence of a malignant lesion 

Bronchoscopic examination was carried out m fort> four of the 
cases in which the lesions were operable m our senes and a positive 
diagnosis of carcinoma of the bronchus was made in thirt> seven (8-3 
per cent) of the cases m which specimens were removed for biopsy 
In the laopetable group tlurt> si.\ of the patients underwent bron 
choscopic examinations and the malignant lesion was thought to be 
present in all of them In two cases biopsv was not performed and in 
three cases owi> inflanimatorv reaction was found m the tissue rc 
moved for biops> Ahcroscopic stwdv revealed the presence of bron 
chogenic carcinoma in thirty one (9J per cent) of the cases m the 
inoperable group in w hich specimens w ere remov cd for biopsy 

SITE OF LESION 

The risfht side usually is rcjvorted to l>c involved more frequent!) 
thin the left m broncht^cnic carcinoma In 4 732 cases collected from 
the literature bv Ochsner and DcBa! ev 58 3 per cent of the tumors 
mvohcd the nglit lung and 416 per cent involved the left lung A 
large nn5ont> of the malignant bronchial tumors begin in the region 
of the hilus The bronchial distribution of the lesions m oiir senes 
IS indicated m Table 4- 
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TABI-E 4 — SITE OF IWOLVEUENT IN MKEXi CASES 


Bronchus In% oh ed 

Operable Lesion 

Inoperable Lesion 

Cases 


Ca.es 

Per cent 

upper 

6 

13 1 

11 

24 

Left lower , 

8 

18 

2 1 

S 

Left mam 

9 

20 1 

8 1 

18 

Right upper 

^ 1 

9 

11 ' 
1 

24 

Right lower 

U 

29 

6 

13 

Right mam 

s 

11 

1 ^ 

16 

Total cases 

45 


1 



Percentage is based on total cases m group 


patholosy 

It IS no\t gencrallj accepted that carcinoma of the lung in\anably 
nnses from the bronchial mucosa Microscopically bronchogenic car- 
cinomas are classilied at the Oinic as being either squamous cell 
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the usu^l\ reported mter\al from the onset of svmpcoms until the time 
of death is relatively short The duration of svmptoms in our cases 
from tbcir first recognition until the patient reported at the Omic 
for cvaminatjon is given in Table 3 

OlAGNOSiS 

Numerous aids hav e been proposed to assist in the diagnosis of pul 
monary citemoms Rocntgenographic and bronclioscopic evamina 
tions combined with microscopic study of specimens of tissue taken 
from the primary lesions are the most important diagnostic methods 
In the operable group m this senes the prescivee of the lesion was sus 
peered at the time of the cocntgcnographic evammation m thirty sit 
cases (go pel cent) and unsuspected m nine cases (20 per cent) In 
the inoperable group the lesion was thought to be present m forty 
two cases (93 per cent) and unsuspected m three cases (7 per cent) 

It IS now a widely accepted axiom that bronchoscopy should be 
employed as a routine procedure in practically all cases m which pn 
mary carcinoma of the bronchus vs suspected At an earlv stage this 
IS the only method by which tissue can be obtained for the establish 
ment of a positive microscopic diagnosis In those cases in which a. 
positive diagnosis cannot be made b> biopsy changes m the bronchial 
wall at times may suggest the presence of a mahgnant lesion 

Bfonchoscopic examination was earned out m fort) four of the 
cases in which the lesions were operable in our senes and a positive 
diagnosis of carcinoma of the bronchus was made m thirtv seven (84 
per cent) of the cases lO which specimens were fcmoved for biopsy 
In the inoperable group thirty six of the patients underwent bron 
choscopic examinations and the tnaiignant lesion was thought to be 
present m all of them In two cases biopsv was not performed and m 
three cases only mfiimmatorv reaction was found in the tissue rc 
moved for biopsv Microscopic studv revealed the presence of bron 
chogenic cartmoma in thim one (91 per cent) of tKc cases in the 
inoperable group m which spccimem were removed for biopsv 

SITE OF ISSION 

The right side tisinJlv is reported to lie involved more frequently 
than the left in broncliogcmc carcinoma In 4 73 cases collected from 
the htenture by Ochsner and DcB-iJ cv 58 3 per cenc of the tumors 
imohed the right Jung and 41 6 per cent iniolied the left lung A 
large nnjoncy of the malignant brcnrfnil tumors begin m the region 
of the hilus The bronchial distribution of the lesions m oar series 
is indicated in Table 4 


BROVCHOGEMC CARCINOMA 
TABLE 4 — SITE OF INVOLVEMENT IN NINETY CASES 
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Bronchus In\ ol\ ed 

Operable Lesion 

Inoperable Lesion 

Cases 

Per cent 

Ca^es 

Per cent 

I eft upper 

6 

13 

11 

24 

Left lower 

8 

18 

2 

5 

Left mam 

9 

20 

* 

18 

Right upper 

4 

mm 


24 

Ri ht lower 

13 

mm 


13 

Right mam 

5 

iBB 

ss 

16 

Total cases 

4a 


4S 



Pticentage » based on total cases u» group 


PATHOLOGY 

It 15 now generall> accepted that carcinoma of the lung intanably 
arises from the bronchial mucosa Microscopically bronchogenic car- 
cinomas are classified at the Clinic as being either squamous cell 


TABLE 5 — TYPE OF LESION AND GRADE OF MALIGNANCY 



Operable 

leson 


Inoperable Lesion 

lype of I e ion 

Orade of 
Malignancy 

C^ses 

ler 

centt 

Grade of 
Mahimancj 

Cases 

Per 

1 centf 


1 

7 

16 

1 

I 2 

4 

tdenocarci 

2 

5 

11 

2 

2 

4 

3 

5 

11 

3 

4 

9 


4 

2 

4 

4 

14 

31 


2 

2 

4 

2 

1 

2 

'•qu mous c 11 epithelioma 


16 

36 

3 

S 

18 


4 

8 

18 

4 

14 

n 

lotal cases 


45 



4a 



On the b si:> of 1 to 4 (Broders method) 

1 1 ercentage is bawl on total cases in group 
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epithelioma adenocarcinoma or mixed tumor with characteristics of 
both of the pre\iousIy mentioned tjpes Bronchogenic carcinoma gen 
crally is of a high grade of imli^ancy Squamous cell epitheiioma 
occurs slightly more frc<juent!> than do the other types and is gen 
eraSlv thought to be the type best suited for surgical removal The 
louer incidence of metastasis and less rapid growth of the tumor favor 
surgical extirpation Asummar> of the observations made on the path 
olog> of the lesions encountered in our scries foUosvs In the operable 
group eighteen patients (40 per cent) had an adenocaranomatous 
cvpe of lesion twentj siv (58 per cent) had squamous cell epitheli 
omas and one patient (2 per cent) had a mixed tumor In the mop 
erable group c^venrj ctvo patients (49 per cent) fiad adenocarcinoma 
and twenty three (51 per cent) squamous cell epithelioma The dif 
ferent grades of malignanc) of the lesions are shown m Table 5 

METASTASIS 

iMecsstasis from bronchogenic carcinoma may occur m four wavs 
(1) by direct extension (2) through the I>mphatics (5) through the 
blood stream and (4) by bronchial embolism This last method has 
been used as an explanation for the peripheral involvement of the lung 
in those cases m which the primary lesion originates protimally The 
regional l>mph nodes and the bronchial nodes are the most frequent 
sites of metastatic lesions In most reported senes these nodes are in 
tolled in practically all the cases of carcinoma of the bronchus The 
Iwer is the next most frequent site of metastatic lesions and is involved 
m approximately 30 to 40 per cent of the cases which come to 
necropsy The next most frequent sites of involvement are as follows 
bone adrenal glands ki-dneys and brain 

TREATMENT 

Preoperahve Measures— In our cases cverj effort was made to im 
prov e the general condition of the patient as much as possible before 
operation fn cases m which suppurative disease of the lung was sec 
ondary to the malignant lesion obstructing the bronchus broncho 
scopic aspiration was performed as often as necessary in order to re 
mov e as much of the infected secretions as possible 
Relatively recend> the oral administration of one of the sulfo 
namide compounds has been added to the prcoperativc preparation of 
the patient as a precaution against infectious postoperative comphea 
tions Of the cases m which pncumoncctomv was performed m our 
senes sulfathiazole was used in three cases sulfanilamide was used in 
one case and sulfadiazine was administered m nineteen cases 
Anesthesia -Differences of opinion hai e been expressed concerning 
the preferable anesthetic for pneumonectomj Local spinal and in 
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haktion anesthesia ah ha\e hecn suggested ^^ost surgeons m this coun 
trv seem to prefer cyclopropane inhalation anesthesia administered un 
der positive pressure Some objecoons hate been made to the use of 
the intratracheal tube because increased secretion results from the 
trauma produced by the tube TIiis in turn increases the possibilm 
of infection However the intratracheal tube for administrauon of 
cyclopropane for pneumonectomy tvith frequent aspirations of any 
mucus that might cohect m the trachea or bronchi is the method gen 
erally preferred at the Omic In forty three of the cases m the oper 
able group in our senes cvcloptopane was used and in two nitrous 
oxide oxygen and ether There were no 1 now n complications from 
the anesthesia 

Operahve Procedures —Methods of approach for pneumonectomy 
differ Some surgeons prefer the posterior approach of Crafoord some 
the anterior approach of "Rienhoff and others favor various modifica 
tions of these two methods At the Chnic the posterolateral approach 
usually IS preferred The posterolateral type of incision was used m 
thirty nine (87 per cent) of the forty five cases m the operable group 
and the anterior approach m six cases (13 per cent) 

Total pneumonectomy with complete removal of the mediastinal 
lymph nodes was performed in forty three cases In the other two 
cases the presence of the carcinoma of the bronchus was not known 
preoperatu ely and was discovered only after lobectomy had been per 
formed because of extensive bronchiectasis The general condition of 
the patient at that time did not warrant further surgical extirpation 
Complicaiions and Results— In fourteen cases (31 per cent) in the 
operable group empyema developed after pneumonectomy The mci 
dence of empyema after pneumoncctomv has been much smaller since 
prophv lactic use of the sulfonamides was started 
In the senes of fortv three pneumonectomies and two lobectomies 
performed for carcinoma of the bronchus the following results were 
obtained Se\en (16 per cent) of the fortv five patients died in the 
first twenty four hours after the operation Sc\en additional patients 
(16 per cent) died m the hospital In one case the lesion recurred in 
the pleura nine months after operation One patient died three months 
after pneumonectomy was performed No correspondence or further 
examinations xxere obtained m four cases All the other txventy five 
patients xxere alive and without known recurrence of the malignant 
lesion XV hen last heard from or at the time of the last examination at 
the Clinic The period of time that these patients had been observed 
u ithout know n recurrence is indicated m Table 6 
The condition of the patient after thoracotomy and surgical ex 
plorvtory operation was ascertained m twenty five cases A summary 
of these observations is shown m Table 7 



S48 


O TIItRON CLACETT r V BRIVDLE^ Jr 


TASTE 6 — SO^TOPERAriVE J»£»JOT> OP X.VOU’V FRZEDOi} mOU RECUESE\CE 

I^ Tw-Evry FIVE cvsES IN vvnrctt the lesion was removed 


)■ ree of R 


] to 6 
t 2 
13 to IS 
19 to 24 
’Ot 30 
43 


Cases 


ce Dvn 


Number 


9 


6 


5 


3 


Per ce t 


} 


36 

24 

20 


12 


rADLE r — BRONCaOGEMC CARCINOMA RESULTS IN TWENTi HVE CASES 
rv WTCICH UiE LESION WAS INOPERABLE 


Condit 0 of P tient 

Per od alt r 

c 

s« 

Oprnxion inos 

Numb r 

P r c nt 


. 

2 


Aii t 

14 

1 

4 

D ad 

I lo 6 

13 

51 

D ad 

7tol» 

6 

24 

t>wd 

13 to IS 

2 


Dead 

26 




COMMENT 

Ninety cases of carcinoma of the bronchus that were selected for 
surgical treatment at the Cbnic from Januarj I 19’5 to about Octo 
ber 1 1943 were studied In fom five cases (50 per cent) the lesions 
were considered operable Total pneumonectomy was perfonned m 
fort) hree cases and resection of the luvohed Jobe in two C'clo 
propane inhalation anesthesia administered through an intratracheal 
tube was the anesthetic of choice The posterolateral approach usually 
was preferred because it was thought chat this evposure permitted less 
difficult mobilization of the Jong and better access to the hilar structure 
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Empyema developed m fourteen (31 per cent) of the cases in "which 
resection or pncumonectomj ^tas earned out Now that the sulfo- 
namide preparations are used in the pteoperativ e preparation of the 
patient are applied mtr3pleurall> at the time of operation and are used 
in the postoperatvt e cate of the patient it is hoped that this incidence 
of emp> ema ma\ be reduced j,reatlv 
Of the patients who were treated surgicalli seien (16 per cent) 
died w ithm tw entt four hours after operation and an additional seven 
(16 per cent) died in the hospital The onU known recurrence was 
situated m the pleura It appeared nine months after pneumonectomy 
had been performed One patient died three months after pneumonec- 
tomj had been performed No correspondence or further examma 
tions were obtained in four cases All the other patients m the oper- 
able group were alive and without known recurrence when last ev 
atuvned or heard from The duration of s>mptoms in the inoperable 
group w as not appreciabU longer than in the operable group but the 
lesions m the moperable group were in general of a higher grade of 
malignancy 

Further improiement in the prognosis m bronchogenic carcinoma 
would seem to be dependent on several factors as follows (1) eaiher 
diagnosis of the lesion followed as soon as possible b> totsd pneu 
monectomv and complete excision of the mediasnnal limph nodes 
(’) adequate proph>Ia\is and treatment of infectious complications 
with chemotherapy (3) more frequent exploraton operations in cases 
in which carcinoma of the bronchus is suspected and (4) further re 
finements m anesthesia and surgical technic 
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PULMONARY ABSCESS 

Arthur M Olsen and O "Theron Clacfit 

The problems of pulmonary suppuratue disease present a serious 
challenge to the medical profession Although the treatment of these 
conditions should properly be carried out by specialists in thoracic 
medicine bronchoscopy and thoracic surgery the principles in\ olved 
m the prevention and recognition of suppurative disease of the lung 
should be familiar to all physicians 
Pulmonary abscess is the most striking manifestation of pulmonary 
suppurative disease Although pulmonary abscess is not encountered 
commonly by the general practitioner it is extremely important that 
the predisposing factors and the earliest signs be recognized by him 
It must be realized that pulmonary abscess is a serious disease that has 
a high mortality rate Among those patients vvho survive the acute 
phases of the disease pulmonary disabihcv is common The prognosis 
of pulmonary abscess is unfavorable except for that group of patients 
who receive early and adequate treatment The therapy of simple 
uncomplicated abscess is relatively safe and the results are satisfactory 
The management of pulmonary abscess m late stages after complica 
tions have arisen is often difficult and hazardous and the results may 
leave much to be desired 

It IS our purpose to discuss the mechanisms involved m the produc 
tion of pulmonary abscess and the obvious means at hand to prevent 
the disease The early diagnosis of the condition requires alertness on 
the part of the physician and willingness to employ all available diag 
nostic aids When the tentative diagnosis has been made we believe 
that these patients should be cared for b> physicians with the special 
training and equipment necessary for treatment The methods of treat- 
ment will be discussed briefly without any attempt to go into tech 
nica! details 

CLASSIFICATION 

In beginning our discussion it is advisable to clarify our attitude 
with respect to the classification of pulmonary abscesses In the past 
It has been customary to refer to acute subacute or chronic pulmo 
nar> abscesses We believe that it is more rational to divide these cases 
into simple and complicated abscesses as suggested bv Overholt and 
Rumel or uncomplicated and complicated abscesses as recommended 
bv Moore A simple pulmonary abscess mav be defined as a soli 
tary cavity m the lung without anv associated bronchiectasis or 
pulmonarj fibrosis Simple abscesses arc usually early abscesses which 

8S1 
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arc obser\ed but a ^vce^^s after their origin The complicated 
pulmonary ab<cess ma> be multilocubr and is characterized b> the 
presence of associated bronchiecMsis pulmonary fibrosis or empyema 
In general complicated pulmonary abscises are of longer duration 
thin simple abscesses It should be pointed our that complications may 
develop at inv stage m the course of pulmonar> abscess As m any 
other disease the presence of complications maf^cs treatment infinitely 
more difficult and much less satisfactory than treatment of the an 
complicated condition It is important m evaluating the prognosis and 
m determining the treatment of choice that complications of pulmo 
nar> abscesses be recognized ■\dequate roentgenographic studies and 
bronchograms are often of great assistance m the recognition of com 
plicated pulmonary abscess 

Attempts hav e also been made to classif) pulmonary abscesses ac 
cording to the chancter of the sputum When the sputum has a foul 
odor abscesses have been designated as pumd or fetid When no odor 
IS present the abscesses hai e been called nonputrtd or nonfetid Such 
terms are but a reflection of the bacteriologic character of abscess 
Anaerobic or tissue destroying organisms produce fetid sputum In 
general fetid or putrid abscesses are more fulminating and require 
more immediate treatment than the nonputnd type It has been our 
observation that putrid abscesses tend to lose their foul odor vvhen 
satisfactory endobronchial or external drainage has been established 
Adequate aeration does not favor the growth of anaerobic organisms 
Similar!) when patients survive the acute phase of putrid pulmonary 
abscess and chronic abscesses develop the sputum frequently be 
comes less putrid than before However in these same cases cornpli 
cated abscesses which ma> be multilocular vvith thicl. fibrotic walls 
and associated bronchiectasis also develop It is apparent therefore 
that the classification into putrid and nonputnd abscesses is less sig 
nificant than the classification into simple and complicated abscesses 

ETIOLOGY AND PATHOGENESIS 

In discussing etiology and pathogenesis we must consider certain 
basic factors that enter into the production of pulmonary abscesses 
These factors are infection Lronchtil obstruction disturbance of the 
physiologic vicchamsms of the bronchi and bronchioles and local ts 
chevrti of the puhnomry segment A brief discussion of these four 
factors Mill bang out the mechanisms concerned m the development 
of pulmonary abscesses and should point out certain obv lous means of 
preventing them 

Bacterial organisms ire present in all pulmonary abscesses The bac 
terial flora is always mixed but it has been demonstrated that anaerobic 
organisms are present in 80 per crat of cases Although septic emboli 
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lodging m the lung are undoubtedly the cause of some pulmonary 
abscesses it is generaUy agreed that most abscesses are caused by y 
piration of bacteria from the mouth and nasophar> nx Septic condi 
uons of the mouth and upper part of the respirator) tract are knottm 
to predispose to pulmonar) abscess Ccrtam circumstances maj favor 
the aspiration of infected oronasal secretions into the bronchial tree 
Thus pulmonary abscesses occur commonly after tonsillectomy den 
tal extractions and other operations on the upper part of the respira 
tory tract especially if these operations are performed Mith the pa 
tient under general anesthesia Aspiration of oronasal secretions into 
the bronchial tree may occur during any period of unconsciousness 
mcludmg the general anesthesia of surgical operaDons coma precipi- 
tated by trauma drou'mng epilepsy drug poisomng s^’^lcope and 
e\ en acute alcoholism 

Bronchial obstruction may be an important factor in the causation 
of pulmonary abscesses because aspirated secretions are thus retained 
in the pulmonary segment Bronclual obstnicDon may be caused by 
foreign bodies bronchial tumors external bronchial compression and 
especially by the so called mucous plug Aspirated oronasal secretions 
may become mscous and difficult to expel Retained bacteria multiply 
and rapidlv imade the bronchial •uali and peribronchial structures 
Atelectasis fa^ ors the grouth of anaerobic organisms hich possess a 
marked necrotizing property 

Physiologically normal bronchi and bronchioles possess a remark 
ably efficient mechanism for expelling noxious substances The cough 
reflex ciliary activity and bronchial and bronchiolar contractions are 
capable of expelling almost any foreign matenal under normal circum 
stances When the cough reflex is subdued b\ anesthesia coma or seda 
non retention of aspirated secrcaons and other matenal is favored 
Ciliary activity and bronchial contractihtv arc practically absent in 
chrome pulmonarv disease such as bronchiectasis or pulmonarv fibro- 
sis The normal elastic tissue m such bronchi has been destroyed It 
IS believed that a state of vasomotor paralysis exists m the pulmonarv 
segment affected by pneumonia or pulmonary infarction Bronchial 
and bronchiolar activ ity is grcatlv restricted Aspirated matenal from 
the upper part of the respiratorv tract is retained and if organisms of 
necrotizing character are present pulmonarv abscess may dev elop 
Local ischemia of the pulmonarv segment is a necessary factor in 
the development of pulmonary absces Pulmonary emboli both of the 
septic and of the bland tv pe are known to cause a certain percentage 
of pulmonary abscesses The necrosis of pulmonarv tissue produced 
by the embolus may result m the formauon of an abscess especiallv 
if nccrodzmg bacteria are present It is believed that pulmonary in 
farction likevvTse occurs in the aspiratory ty^pe of abscess As Bette has 
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pointed out the blood suppK of the lung is closely related anatom 
ically to the bronchial distribution As has already been mentioned 
the spread of infection incident to bronchial obstruction and atclec 
tosis involves both the bronchial and the peribronchial structures The 
result IS impairment of the blood supph to the pulmonary sq^ment 
and necrosis of pulmonary tissue Tstcros/s begins in the periphery of 
the pulmonary segment and for this reason nearly all pulmonary ab 
scesses are located in the peripheral portions of the affected lobe 

From the foregoing considerations ic seems reasonable to postulate 
that e\cept for those instances m w hich pulmonary abscess is embolic 
m origin the chief factor in the production of the disease is infection 
m the mouth and upper part of the respiratory tract The best pro 
phy !a\!s against pulmonary abscess is the correction of oronasal sepsis 
If possible tonsillectomy denraj extractions operations on the nasal 
cavity or paranasal sinuses and so fonh should be done with the pa 
tienc under local anesthesia Attention should be paid to the state of 
the mouth before surgical operations arc performed Unnecessary opi 
ates should not be administered postoperarivelv to the patient Bron 
choscopjc aspiration should be employed if patients are suspected of 
having retained bronchial secretions atelectasis or persisrenr pulmo 
nary infiltrates 

The expression unresolved pneumonia his no place m medical 
terminology When pnetimonic processes fail to resolve it usually 
means that bronchial obscruceton is present that necrosis of pulmo 
nary tissue has developed or that there is associated empyema In such 
cases the nature of the complication usually can be ascertained bv 
careful physical examination and roentgenognphic studies of the 
thoracic cavity When empyema is suspected thoracocentesis should 
be done In other cases of so called unresolved pneumonia bronchos 
copy should be performed Fatrlv frequently bronchial stricture ac 
companies pneumonia Bronchial obstruction can often be relieved by 
bronchoscopjc means e believe that manv patients suffering from 
acute pulmonic disease may be spared serious pulmonary suppurative 
comphcations if timely bronchoscopic eramination is earned our 

D!AGNOSl$ 

The diagnosis of pulmonary abscess should not present any diffiv-ukv 
except in the eaciv stages of the disease Fe er eoit^h and dyspnea in 
the posropcratjv e period should make the physician suspicious of a 
pulmonary complication If the pulmonary lesion fails to resoh e after 
the usual measures hive been taken ptilmonarv abscess should be sus- 
pected Similarly one should suspect pulmonary suppuration when 
pneumonia fails to resolve in the ciistoman fashion Recognition of 
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an impending pulmonar> suppuraUvc process is very important at 
this stage because it is often possible to abort the process by broncho 
scopic intervention In the early phase of pulmonary abscess there is 
frequently no communication of the abscess with the bronchial tree 
The temperature may be persistently clev atcd and the cough dry and 
very irritating When the abscess ruptures into the bronchus the diag- 
nosis IS usually unmistakable The cough becomes productive of puru 
lent sputum usually m large amounts and having a fetid or putrid 
odor The temperature becomes of the tvpe characteristic of sepsis 
with a daily rise and fall corresponding to the filling and emptying of 
the cavity When the bronchial communication is established the pa 
tient becomes more comfortable although he may be distressed by 
periodic episodes of coughing with expectoration of large amounts of 
foul sputum 

In the early phase of the disease the leukocyte cotnn is likely to be 
ver) high When the abscess ruptures into the bronchus the leukocyte 
count usually falls The sedwjeiitation rate will be constantly elevated 
In the later stages secondary anenna is the rule 
Roeiitgeno%raphtc studies are of the greatest importance m all phases 
of the disease In the early stages the roentgenographic changes alone 
are not diagnostic as the pulmonary infiltrates will resemble the pic 
ture of pneumonia pneumonitis atelectasis or infarction However 
when bronchial communication has occurred a partially filled cavitv 
may be discerned if the roentgenograms are made with the patient in 
the upright position The roentgenographic findings are essential to the 
accurate diagnosis of pulmonary abscess Adequate roentgenograms 
are of the greatest importance m localizing the abscess in relation to 
the thoracic wall when external surgical drainage is contemplated 
Stereoscopic roentgenograms anteroposterior lateral and oblique 
roentgenograms made with the Buck> diaphragm and roentgenograms 
made in the lateral decubitus are all very helpful to the surgeon in the 
localization of the abscess Further roentgenographic studies are re 
quired to evaluate the response to treatment Roentgenograms should 
be made at regular intervals until the lesion is entirely healed Bron 
chograms made with iodized oil are very necessary to detect associ 
ated bronchiectasis both before and after treatment 
Bronchoscopjc examination should be considered a valuable aid in 
the diagnosis of pulmonary abscess The detection of a foreign bodv 
or bronchial tumor mav greatlv influence the choice of trearment Ac 
bronchoscopy it is often possible to distinguish the bronchus from 
which pus exudes and thus aid m the localization of the abscess Bron 
choscopic thenpv mav be earned out at the time of the diagnostic 
procedure 
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COMPUCATIONS 

Complications ma> det elop at any stage in the course of pulmonarv 
abscess The very acute and fulminating abscess ma> perforate into 
the pleural space before the diagnosis has been made or before there 
has been any opportunity for treatment Nonpyogeme pleural effusion 
accompanies pulmonary abscess m a small percentage of cases Empj 
ema ma\ occur at anv time As \ie ha\e already stated bronchiectasis 
and pulmonary fibrosis arc the usual accompaniments of a chronic 
abscess These complications frequently develop among patients who 
fail to receive treatment promptly Such patients may become chronic 
hopeless invalids and ultimatclv succumb to pneumonia or mtcrcur 
rent disease 

The tendency of pulmonary lesions to mctastasirc to the brain is 
well known Pulmonary abscess is no excepuon and metastatic cere 
bral abscesses and meningitis are common complications Fairly fre 
quently such cerebral complications result when an attempt is made 
to carry out surgical procedures m a case in which pulmonary sup 
puration is far advanced and complicated We cannot emphasize too 
strongly the importance of earlv diagnosis and early treatment of pul 
monary abscess 

FRO^NOSiS 

Statistically it is possible to present very satisfactory therapeutic re 
suits if the cases under discussion arc all of the uncomplicated type 
If both simple and complicated pulmonary abscesses ire included the 
reported results are much less favorable Unfortunately the physician 
interested in thoracic diseases the bronchoscopist and the thoracic 
surgeon must accept all patients suffering from pulmonary abscess that 
present themsclv es The pulmonary abscesses that are encountered w ill 
be acute and chronic early and late simple and complicated fetid and 
nonfetid and of both embolic and aspitational causation 

Considering the group as a whole it is well known that 20 to 25 
pet cent of pulmonary abscesses will resolve spontaneously With 
medical measures including postural drainage sulfonamides and bron 
choscopic treatment, satisfactory results are obtained m more than 50 
per cent of all cases The figures for surgical treatment are not much 
better than this when all types of pulmonary abscess are considered 
How ever reports on patients suffenng from acute pulmonarv abscess 
especially of the simple or uncomplicated ty pe in w hich it has been 
possible to treat the lesion earlv indicate that treatment is v ery effica 
cious In a series of cases in which the pulmonary abscesses were less 
than four weeks old 89 per cent of the patients were cured with 
bronchoscopic treatment* Surgical result m comparable groups as 
reported bv \anous authors have shown that 85 to 95 per cent of 
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patients were cured It is obvious that if pulmonary abscess can be 
recognized early and treatment instituted before complications have 
developed the prognosis of this disease should be good 

TREATMENT 

The treatment of pulmonary abscess is essentially the same as the 
treatment of an abscess in an> other part of the body The pus must 
be evacuated from the cavity and free drainage instituted 
The proper management of pulmonary abscess requires the closest 
CO operation among the internist the bronchoscopist the radiologist 
and the thoracic surgeon The decision that external drainage of pul 
monary abscess should be earned out never should be made without 
careful consideration It is generally agreed that about a fourth of all 
pulmonar> abscesses v-ill clear up completely vvith conservative med 
ical measures In other words in about 25 per cent of cases of pul 
monary abscess the abscess will necrose its wa> into a bronchus large 
enough to permit adequate drainage and ventilation of the abscess and 
healing will occur As wc have already stated it has been our expen 
ence that in at least an additional 25 per cent of the cases it is possible 
by bronchoscopic means to establish adequate drainage and healing of 
the abscess 

Since It has been our experience that about half of the pulmonary 
abscesses that we encounter can be treated satisfactorily without estab 
Iishing external drainage b> surgical means we feel strongly that most 
patients should have the benefit of a trial of medical and broncho 
scopic treatment before surgical treatment is instituted Bronchoscopy 
should be earned out routinely not only because manv patients can 
be directly benefited by bronchoscopic treatment but also because the 
possible presence of an unsuspected foreign body or neoplasm may 
be ruled out by this means It is true of course that man\ abscesses 
are situated far peripherally or are m locations obviously not suitable 
for bronchoscopic treatment but even in these cases important infor 
mation regarding the location of the abscess can be gamed by bron 
choscopic identification of the bronchus leading to the abscess Bron 
choscopic treatment should never be persisted in if the lesion is situ 
ated m a part of the lung inaccessible to bronchoscopic treatment or 
for patients who do not respond promptly to this treatment but as yet 
wc have not had any reason to regret our policy of performing bron 
choscopv at least once m all cases of pulmonary abscess 
Medical Measures —Specific medical measures are directed toward 
the improv ement of free endobronchial drainage Unless a commum 
canon exists between the abscess and the bronchial tree medical treat 
meat is doomed to failure Frequent use of postural drainage exercises 
enlists the help of gravity m cmptxing pus from the cavity into the 
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bronchial tree Medications such as iodides or guaiacol whether given 
by oral parenteral or intntnchcal means are of value only if thej 
are successful in thinning o\it the tliicl secretions of the abscess In 
halations of steam nia\ be equally \aluable m this regard Arsenical 
compounds hate been cmplotcd because of their effect on the spiro 
chetal organisms that frequentK arc found m pulmonary abscess 
Sulfonamide compounds may prove helpful m the treatment of 
pneumonitis associated \\ ith pulmonary abscess but probably hav e little 
effect on the abscess itself The intratracheal administration of sul 
fonamide compounds has been tried with some apparent success and 
mav prove to be a valuable adjunct to drainage methods At present 
sulfonamide compounds appear to be most valuable in the preoperative 
preparation of the patient \\c have not had any evpcnence with the 
use of solutions of alcohol for intravenous administration but their use 
does not seem rational Antibiotic preparations such as pemciUm may 
prove to be of value m rfie very early phase of the disease 
Bronchoscopy -We feel that bronchoscopy plays an important part 
in the treatment of pulmonary abscess By bronchoscopic means it is 
frequently possible to establish adequate endobronchial drainage and 
provide for successful medical treatment Stenosis of the bronchus 
which communicates with the pulmonary abscess commonly occurs 
With dilating forceps the stenotic bronchus can be opened and free 
drainage of the abscess instituted In many instances it is possible to 
pass the aspirating tub directiv into the abscess cavitv and evacuate 
the contents More adequate aeration of the abscess cavity is also pro 
vidcd bv this means Because of the high incidence of anaerobic or 
ganisms m pulmonary abscesses this fact is of importance 

Bronchoscopic aspiration and external surgical drainage should not 
be considered as competitive methods of treatment for pulmonary 
abscess Wc feel that nearlv all patients suffering from pulmonary 
abscess including those whose abscesses are acute should have a brief 
period of medical management Bronchoscopy is invariably done even 
if for diagnostic reasons onlv The surgeon is asked to see the patient 
at the time of admission to the hospital If after a few day s of medical 
management and one or two bronchoscopic aspirations there is not 
definite evidence of improvement both clinical and roentgenographic 
surgical treatment is given immediate consideration Bronchoscopy is 
also very valuable m the preoperative and postoperative phase of the 
surgical treatment The aspiration of secretions from the bronchial 
tree before during and after surgical treatment is imperative in many 
cases 

Surgical Treatment —Pneumothorax interruption of the phrenic 
nerve or thoracopla tv should not be used in treatment of pulmonary 
abscess These procedures arc used effectively in the treatment of tu 
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berculous cavitation but a pulmonarv abscess presents a far different 
r\T>e of problem The fundamental principle of treatment of pul- 
monary abscess is the establishment of adequate drainage and adequate 
ventilation of the abscess caMt\ Pneumothorax mtemipDon of the 
phremc nerve and thoracoplasu accomplish nothing in this respect 
the\ onK hinder Interruption of the phremc nerve mterferes mth 
the coush mechanism uhich is essential for the evacuation of the 
abscess Thoracoplasu is a mutilaang operation which unnecessanlj 
collapses a large portion of healtht lung wnthout contributing any- 
thing toward more adequate drainage Pneumothorax is not onlt use- 
less but also extremeh dangerous since b' collapsing the lung and 
pulling the lung awa\ from the thoracic wall it mat cause the abscess 
to rupture and produce total putnd emp\ ema 
Surgical treatment of an abscess should not be earned out wnthout 
due consideration not onH of the fact that half of all pulmonart 
abscesses can be cured b\ more conservaot e measures but also of the 
fact that the patient is being submitted to a procedure which cames 
a definite nsh and e itatls a considerable period of pain disabilitt and 
expense before the wound is complercK healed It is true that these 
considerations are small as compared wnth the danger of allowing a 
simple abscess to become a complicated abscess hut to the patient thex 
are important As soon as it is obiious that a pulmonarv abscess is not 
amenable to conservative measures— and often this is onh a matter of 
tsvo or three da\ s— surgical treatment should be adnsed and earned 
out promptlv The tvpe of surgical treatment that is earned out de- 
pends not on the chronologic age of an abscess but on the question 
w hethcr it is a simple or a complicated abscess 
A simple uncomplicated abscess which does not respond promptlv 
to conserv ative measures as evidenced chicfiv bv frequent roentgeno- 
graphic studies of the lesion, should be drained extemallv as soon as 
possible in order to prev ent bronchiectasis pulmonarv fibrosis gan- 
crenous pneumonia or empvema which are likelv to develop as com- 
plications of an inadequatclv drained and ventilated abscess As ^seu- 
hof and Touroff Overholt and Rumel and others have pomted out, 
pulmonarv abscesses usuallv are situated in the penpherv of the in- 
volved lobe and in most instances thev are adjacent to the thoracic 
wall at some point These authors also have demonstrated that m almost 
everv instance mfiammatorv adhesions will have developed between 
the lunc over the abscess and the thoracic wall to produce a pleural 
svmphv'sis m the region of the abscess that permits a one stage opera 
tion to dram the abscess provided the abscess is accurateU"’ located 
Accurate location of the abscess before operation is essential to success 
of surcical treatment of uncomplicated pulmonarv abscess This ac 
curate locali2ation can be accomplished bv means of accurate roent- 
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gcnolo^ic studies of the abscess in both the anteroposterior and the 
lateral \ic\v Rabin and Oierholt and Rumcl haie developed even 
more accurate methods of localization bj studying the abscesses roent 
gcnoscopicall} and injecting mixtures of methvlcne blue or lampblack 
in radiopaque oil in the interspace overlying the abscess under roent 
gcnoscopj The position of the spot of radiopaque oil in relation to 
the abscess can be checked bv further roent], enograms of the thoracic 
cavit) and the dye in the tissues is an accurate guide for the surgeon 
at the time of operation 

Jr IS not necessary here to go info all ehe technical details of the 
operation These have been described thoroughly in the literature® * 
It should be mentioned that these operations are best performed with 
the patient under local anesthesia m order that the cough reflex be not 
interfered with during the operation A diagnostic aspiration should 
never be carried our for pulmonary abscess until the thoracic wall has 
been opened down to the parietal pleura and the presence of adhesions 
between the lung and the thoracic wall has been definitely established 
The abscess should be opened with a cautery and the cavitv opened 
sufficiently to permit evacuation of the necrotic debris and pus from 
the cavity ind to maintain adequate drainage and ventilation of the 
cavity If the abscess has been located accurately and the operation is 
earned out properly there is little danger of opening into the free 
p/eufS around the abscess and prodacing empyema Two stage opera 
tions arc necessary only when the abscess is inaccurately localized or 
when the abscess presents along an interlobar fissure the diaphragm or 
the mediastinum 

In cases of pulmonary abscess complicated bv the development of 
bronchiectasis pulmonary fibrosis empyema and so forth simple 
drainage of the abscess is not usually sufficient Empyema resulting 
from a pulmonary abscess is an extremely serious complication smee 
it is a foul putrid tv pe of empv ema Open drainage of the empy ema 
must be established as soon as possible 
Bronchiectasis and pulmonary fibrosis are serious complications 
since they are manifestations of permanent changes m the lung and 
persist ev en if the primary abscess is drained satisfactorily There is a 
grow mg conviction among those pamcularl} interested in this prob 
lem that in these cases of chronic pulmonary abscess complicated by 
bronchiectasis and pulmonary fibrosis the condition is best treated by 
pulmonary lobectomy or pneumonectomy The operations are often 
difficult and the risk is considerable but the pathologic changes in these 
lungs are irreversible and unless the damaged tissue is remov ed these 
patients continue to suffer from chronic pulmonary suppuration and 
are permanent lung cripples Lindskog Sweet and others have per 
formed pulmonary reseccions succcsfuHv m a number of such cases 
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CONCLUSIONS 

The follo^^mg conclusions are dra^^n 

1 Simple pulmonarj abscesses should be distinguished from those 
abscesses which are complicated b> bronchiectasis pulmonary fibrosis 
or emp> ema or b> more than one of these conditions 

2 Aspiration of infected oronasal secretions is the most important 
factor in the production of pulmonary abscesses In man\ instances 
It should be possible to pre\ent pulmonary abscess 

3 The earl> diagnosis of pulmonary abscess is sometimes difficult 
and requires all aiailable diagnostic aids Roentgenoscopic study is 
the most \aluable method m diagnosis and localization of pulmonary 
abscess and is essential to the eyaluation of treatment 

4 Bronchoscopic evamination is desirable m all cases of pulmonary 
abscess for diagnostic and frequently for therapeutic reasons 

5 The object of treatment of pulmonar> abscess is to proyide ade 
quate drainage before complications haye dey eloped Such drainage 
may be endobronchial or external 

6 Endobronchial drainage v. ill occur spontaneously in about 20 to 
15 per cent of all cases Endobronchial drainage can often be greatly 
improyed b> bronchoscopic means ^^Tlen bronchoscopic aspiration is 
combined with postural drainage and other medical measures more 
than half of all pulmonary abscesses ma> be managed satisfactorily 
uithout surgical intenention Such medical management may be 
earned out without jeopardizing the patients chances for successful 
surgical treatment- 

7 External drainage b> surgical means is a yery satisfactory method 
of treating uncomplicated pulmonary abscess It should be employed 
m all cases in yyhich the response to medical management and bron 
choscopic therapy is not prompt and adequate 

8 The treatment of pulmonary abscess must necessanly remain die 
proyince of specialists m thoracic medicine and surgery Unfortu 
nately many pauents suffering from pulmonary abscess progress to a 
chrome and complicated stage before acme therapy is undertaken 
Complicated abscesses do not respond \ycU to cither medical or sur 
gical treatment 

9 In selected cases of complicated pulmonary abscess pulmonary 
lobectomy or pneumonectomy is indicated 
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traumatic injuries of the abdomen 

John M Waugh and B Mardcn Black 

The majority of reports of abdominal injuries ha\e come from 
cities where such cases are encountered in sufficient numbers to war 
rant special study It occurred to us that a rev lew of the cases en 
countered at the Clinic might reveal differences from similar cases 
encountered in cities as to the tv pe of trauma the time between in 
jury and treatment or the outcome of the case since the area sur 
rounding the Clinic is essentially rural and accidents at least those that 
occurred during the earlier >ears covered by the report were those 
of the farm and countrjside as opposed to those occurring in cities 
and in mdustrv 

It IS evident that a patient injured m a citv probably w ill get treat 
ment sooner than one injured in a rural community Different tvpes 
of trauma would be expected The gunshot wounds observed at the 
Clinic were the result moscl> of bullets of small caliber and low veloc 
ity and since the shootings were mostly accidental the majority of 
the patients were shot only once In recent >ears an increasing num 
her of patients who had been m automobile accidents have been 
treated and it would appear that highwaj accidents in the country 
occur at higher speeds with consequently more serious injuries than 
automobile accidents in cities The patients seen here were treated 
b> comparatively few surgeons and the methods of treatment used 
were perhaps less varied than when ^ larger number of surgeons were 
w orkmg Finally as w ould be expected the characteristically rural in 
juries for example impalement of the rectum made up a relatively 
large proportion of the cases 

The material for this report was assembled from the records of cases 
and necropsy reports of patients suffering from traumatic abdominal 
injuries seen at the Clinic from 1910 to 1939 inclusive Since m this 
period what now would be considered adequate chemotherapy was 
not yet available it will be of interest to compare this series with a 
similar number handled m the future with the aid of chemotherapeutic 
agents The only patients included who had injuries to the urinary 
svstem were those who hid other abdominal injuries as well since 
Priestley and Pilcher®’ have reported rcccntU the data on cases of 
subcutaneous rupture of the 1 idnev observed at the Clinic and the 
inclusion of these cases would lead to duplication The diagnosis and 
the extent of the visceral damage m most cases were verified either 
at operation or at nccropsv In all cases included in this paper in which 
the diagnosis was not verified at operation or at necropsy the clinical 
863 
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diagnosis seemed certain enough to warrant their inclusion All pa 
ticnts for whom the diagnosis was doubtful or incomplete were ex 
eluded as ti etc patients w ho died before diagnosis or treatment could 
be attempted Dghtj tuo patients were studied m all Thin:> four had 
penetrating inpincs and forty eight had nonpenetraung infanes of the 
abdomen One of the fortj eight patients hid injuries to his duo 
denum li\er and spleen 

It is our phn to deal only briefly with the penetrating injuries be 
cause of the small scries and because several excellent reports have 
appeared rcccnth A sufficiently lar^e scries of nonpenetrating injuries 
were treated to warrant a more extensive review than that of the 
penetrating injuries 

PENETRATING INJURIES 

While there are references in the lirerature to the enlarging of ab 
dominal wounds and to the repair of visceral injury as early as 1525 
there were few such atrempts at operative treatment until the de 
vclopmcnc of anesthesia and asepsis Sims®® m 1882 predicted that 
chctxr was every ceraincv of obtaining the same success m the treat 
tnent of gunshot abdominal wounds as held for ovariotomy He urged 
that when bullets had traversed the peritoneal cavity the abdomen 
should be explored and an attempt made to repair the damage Such 
advice was accepted onlv gradually but the mortality rate from ab 
dominal gunshot wounds which was 90 per cent m the Cud War 
had been reduced to about 75 per cent by 1900 By the later years of 
the War of 1914-1918 the mortabey rate from gunshot wounds of the 
abdomen had reached 50 to 60 per cent where it had remained until 
recently when with the aid of chemotherapy this figure has been 
lowered appreciably 

It IS now recognized that with certain exceptions all penetrating 
wounds of the abdomen should be explored as soon as the condition 
of the patient permits These exceptions as listed by Meyer and Sha 
piro®” are (1) small stab wountfc of the region of the kidney the 
upper part of the abdomen and the lower part of the thorax (2) shot 
gun wounds produced by a gun at such a distance that the shot has 
had time to separate and (?) all penetrating wounds of more than 
thirty SIX hours duration when the patient obviously is recovering 
There is evidence supporting the viewpoint that small stab wounds 
of the upper part of the abdomen inav be treated without immediate 
operation With nonpenctrating renal injuries operation is not indi 
cated as an emergency procedure and an eventually lower mortaUtv 
rate will result if patients who have such injuries are treated consena 
tively This conclusion should be true also for small stab wounds of 
the kidney Bleeding from the lacerated spleen usually is not brisk and 
Meyer and Shapiro wrote that by careful observation a so called blood 
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cake about the spleen maj be detected m time to do splenectomy if 
necessar) Surgical repair of a laceration of the Iner is not pameu- 
larl> satisfactorj and the organ cannot alw 3% s be sutured successfully 
Wangensteen^ has shown on animals that if the stomach is empty 
^v ounds up to 1 cm m length are tolerated \\ ithout mortality so that 
under certain circumstances reco\ery ma\ be expected e\en folIo\i 
mg small stab wounds of this organ It is e\ident that operation should 
not be undertaken x\hen the danger of the operation is greater than 
the danger of the injury and stab x\ounds that xvould require exten 
sive abdominothoracic exploration are best treated consen ativelv be 
cause of this fact Stab ^\ ounds that penetrate the peritoneal ca\it\ 
may not injure viscera and Martin* failed to find visceral mjurv in 
thim one of the fiftv seven cases of stab wounds m his senes 
However the slight morbidity and the negligible mortality rate as 
sociated with the surgical exploration of small stab wounds convince 
us that in general exploration is indicated when such wounds involve 
primarilv the upper part of the abdomen The two patients who had 
such injuries treated at the Clinic serve to illustrate this point Both 
had stab wounds of the epigastrium one produced by a penknife and 
the other by a pitchfork One patient did not have any evidence of 
peritoneal irntation and the other had moderate tenderness and slight 
rigidity about the injured region In both cases exploration was per 
formed and no visceral injurv was found One patient left the hos 
pital on the seventh dav after operation and the other on the twelfth 
day It was hoped that the peritoneoscope might be of help but out 
side of revealing penetration of the peritoneal cavirv and hemorrhage 
Its use IS very limited as it cannot be relied upon for exploration of 
the hollow viscera to rule out perforation After considerable expen 
ence with the peritoneoscope one of us (Waugh) has found that onlv 
when positive findings are visualized can it be relied on Negative re- 
sults of exploration w ith the instrument are unreliable in an appreciable 
percentage of cases 

The other exceptions to the rule of earlv exploration have become 
well established Oses reported bv Willis** and others have demon 
strated that the manv small visceral wounds produced by bird shot 
fired from sufficient range for the shot to have had time to separate 
defv surgical repair as a rule and that patients who have such wounds 
may recover with expectant treatment Counsellcr and Scott*® and 
others have emphasized that surgical intervention following gunshot 
wounds IS usuallv meddlesome when considerable time has elapsed and 
when the patient is obviousU recovenng Such a patient should be 
obscrv ed for the development of localized abscesses secondarv hemor 
rhage or perforation and treated for these complications when thev 
develop 

The fact that bullets follow a straight course in the body is of con 
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sidcrabic importance m the surgical exploration of gunshot wounds of 
the abdomen As early as 1916 mihtar} observers bad noted that the 
high velocJt> bullets of miliMry rifles almost invariably followed a 
predictable course after striking the bodv and it was soon evident that 
the slower bullets usuallv causing peacetime injuries likewise followed 
a straight course Obcrhelman and Le Giiint^* reported that the paths 
of only a few of the bullets m their series were unusual and they gave 
details of only tw o cases in the entire senes in which the bullets fol 
lowed an apparently erratic path in the bodv Others have reported 
the transport of bullets in large blood vessels The straight line rule 
however is of less value when there is no wound of exit since a spent 
bullet may fall aw ay from its previous course Because of this fact the 
position of a retained bullet as shown on a roentgenogram should be 
used with caution to predict the viscera injured In the present senes 
of nicnt} cases of abdomina) gunshot wounds there were two cases 
m which a bullet was retained 

One pauent had been sh t tvv c« n th upp r part of the abd men from 
do e range \ th a JJ-cal ber pstol both buUeis ntenng th piga t m There 
« s one loufld of exie s tu ted p steno ly t the le el of the ninth rih oa tie 
left. A roentge ogram of the abd m n shov ed one bolJet m the p Ine reg on 
At operation one hour after the injury rw \ cu d n the a ten r wall and 
one ound in the po ter or vail of the st m ch were repa red and oth r injuries 
to the 1 ver pancreas and low r lobe of the left 1 ng we e found D ath from 
shock and hemorrhage ccurrcd tv o hours after the op rauon The e were n 
u dscovered isceral iniuries t necropsy and o c bull t as fo nd Jyng c 
tirely fc e oa the pelvic pentoneum 

The other p oent had been shot a c dentally at an unlcn ni ra ge v ith a 
21 caliber r de the bullet entering the fov cr part of the abdomen bout mid 
V ay bem een the symphys s and the omb 1 ois At operati n wound of the 
jIc m and a lacerauon of the penione hied surface of the bladder ere found 
The bullet wa found l>i g free n the bladder The vounds v ere sutured and 
the p ficnt made an uneventful recovery 

No cases were observed of an erratic course of a bullet m the body 
or of the bullet being deflected from its course by anatomic structures 
that It encountered It is well to remember that visceral injuries sec 
ondary to bullet wounds usuallv result in the total number of petfora 
tions being a multiple of two because of the almost invariable pres 
ence of a wound of entrance and a wound of exit for each bullet 

Prognosis in penetrating wounds of the abdomen depends on the 
extent and type of the visceral damage on the time between injury 
and treatment on the amount of hemorrhage and finally on the skill 
of the surgeon The extensive data of Oberhclman and Le Count show 
the importance of most of these factors and from their figures the 
first factor would seem to have the mwt bearing on the outcome of 
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the case In a review of data on a series of cases in which gunshot 
wounds were treated without the aid of blood transfusions Lena * 
concluded that Loss of blood undoubtedly is the most influential fac 
tor concerned in the outcome of abdominal gunshot injuries Prey 
and Foster^® found that an aterage of 1 88 hours had elapsed benveen 
the time of the accident and treatment for their patients who reco\ 
ered but an average of 3 4 hours had elapsed for the patients that died 
The present senes of cases of penetrating injuries of the abdomen is 
too small to admit of statistical treatment but the most important fac 
tor from the standpoint of prognosis appeared to be the visceral dam 
age that the patient had sustained It would seem too that the great 
difference m the mortality rate between gunshot and stab wounds 
depended chiefly on the more extensive wounds produced b> bullets 


TABLE 1 — TYPE OF INJURY — PENETRATING INJURIES 


Type oi Injury 

Patients 

Deaths 

Gunshot wounds 

20 

8 

Impalement o! rectum 

7 

2 

Stab wounds 

4 

0 

Bynamite caps 

2 

2 

Shotgun wounds 

1 

1 

Total 

34 

13 


The time factor seemed of less importance than the extent of visceral 
damage since there was no essential difference m the average elapsed 
time between injun and treatment for those that recovered and for 
those that did not However the average time for the group as a 
whole was greater than that usually reported m series of this type 
Thus Martin^3 reported an average time of three hours and Mc- 
Gowan an avenge of 3 6 hours between injury and treatment while 
the average for the present senes was approximatelv five hours Loss 
of blood seemed less important than the extent of visceral injury but 
transfusions were used frcclv before during and after operations so 
that the evaluation of loss of blood as a factor in the mortality rate 
was confused However if clinical shock that does not respond rap 
idlv to treatment is assumed to mean hemorrhage then hemorrhage 
had a very important bearing on the outcome of the cases Thus two 
of the three patients who died from penetrating ileal injuries were m 
clinical shock when first seen while none of the three patients who 
recovered were m shock 
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Tables I and 2 summarKC data on the cases of penctrann^ abdoni 
jnal jnjurj encountered at the Clime The slightly decreased mortalitj 
rate as compared with similar statistics from urban areas associated 
«xfh gunshot injuries may be c\plaincd partiallv by the fact that most 
of the patients \serc shot onl\ once and uith small caliber ■weapons 
In Table 2 the number of viscera injured shows clearly that multiple 
injuries are the rule particularly with gunshot wounds which form 
the majority of the injuries in the senes 


TABLE 2 —VISCERA INJURED— PEVETRATING INJURIES 


\ scera Inju ed 

Pati nt$ 

D atb$ 

Colo a d ectum 

12 

4 

Stomach 

10 

a 

Liver 

9 

6 

Ileum 

6 

3 

Jejunum 

4 

1 * 

BUdd 

3 

' 0 

Ptt ere s 

3 

2 

Lu s 

3 

2 

Kda } 


i 


2 

1 

P ncard urn 

1 

1 

T t 1 

S5 

27 


Tlurty four pati tsi sn ith (bi t e de ths I at e ts hohadmltipl i jures 
have been i dud d u d r ach tgan i jur d bluJtipl Junes axe ih rule w th gu sn t 
wound 


RECTAL impalements 

Rectal impalements differ sufficiently from the usual penetrating m 
juries to warrant separate discussion The mortality rate is higher than 
With other stab wounds principally owmj, to the fact that extensive 
peritoneal contamination is the mlc and also because the treatment 
of such wounds is more difficult than that of the usual stab wounds 
ImpaJements of the rectum fall into two distinct groups the priinar\ 
m which the impaling instrument enters the rectum through the anus 
and the secondary in which the penneum is pierced first and the rec 
tom IS entered secondarily and not through the anus The secondary 
type usually implies a shaip impaling instrument 
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Rectal impalement js not particularly rare and Clagett® estimated 
that probabl) more than *>00 cases have been reported The objects 
reported to have caused the injury include pitchforks picket fences 
mop handles the horns of animals and man> others Habhegger^® re- 
ported that the accident occurred more often to farmers than to any 
other occuDational group Clagett pointed out that the funnel shaped 
conformation of the tissues surrounding the anus tends to direct blunt 
objects impinging in the area into the rectum 
Powers and O Mcara^* proposed that the patients be divided into 
two groups In the first are those without m)ur> to the peritoneum 
and in the second are those with penetration of the peritoneal cavitj 
According to Habhegger the mortalitv rate in the first group is 7 to 8 
per cent When the peritoneum was penetrated but no organs were 
injured the mortality rate rose to 25 per cent and when organs were 
injured intrapentoneally the mortality rate rose to 78 57 per cent 
The diagnosis of rectal impalement is suggested by the history and 
by the finding of ccchymoses about the anus or lacerations of the 
perineum The most common perforation is within 10 cm of the 
anus so that the laceration can be palpated usually Proctoscopic ex 
amination mav be made to determine whether there are higher lacera 
tions but bleeding and the difficulty of distending the lacerated rectum 
make the procedure unsatisfactorv The signs of peritoneal irritation 
m such cases may be slight or delaved By analogy with other injuries 
to hollow viscera gas should he present under the diaphragm in a cer- 
tain percentacre of the cases and a plain roentgenogram of the abdomen 
"ith the patient upright or in left decubitus should be of value Rou 
tine urmaUsis is of importance since the bladder is often injured 
Shock is usualU slight or absent providing the patient is seen soon 
after the accident 


The seven patients suffering from peritoneal penetration in the 
present series were all male and ranged in age from thirteen to forty- 
eight years All of the injuries were produced by pitchfork handles 
In all cases the injury was produced b\ the patient either sliding down 
a haystack on the fork handle or jumping backward on an upright 
fork handle Five of the seven patients were brought promptly to the 
hospital the serious nature of the mjurv being recognized immedi 
ately but two were not seen until seven and nine hours respectively 
had elapsed 

AH patients had perianal ecchvmoses or lacerations or the rectal 
lesions were palpable Five patients had tenderness and rigidity m the 
lower parr of the abdomen One of the five patients in this group 
stated that his abdomen had not become tender until three hours after 
the mjiiiy The other two patients seen two and seven hours after 
injury had no abdominal pain and slight or no tenderness Procto 
scopic examination was not used as a diagnostic procedure nor were 
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roentgenograms of the 'ihdomen takm The dugnosis m aJi cases \\ 2 S 
recta! impalement ujth probable peritoneal penetration. The avera c 
time beta; cen injury and treatment uas 4 4 hours and in five cases the 
patients were treated witbin four hours 

Because of the direction of the atul canal the laceration is most 
often in the anterior rectal uaJI and the viscera apart from the rectum 
most commonK injured arc the bladder ureters and small bowel The 
anterior rectal wall was lacerated m all cases encountered here in one 
ease the laceration extended to the left rectal wall and m one ease 
there was a second rent in the postenor rectal wall about 5 cm above 
the rent in the anterior wall 

As with most other penetrating abdominal injuries exploration is 
indicated as soon as the diagnosis is made and the condition of the 
patient permits The identification of the rectal laceration from the 
inside of the abdomen mav be difficult and Cbgerr wrote that the in 
sertion of a large rectal rube from below mikes the recognition of the 
laceration more certain The laceration should be dosed over the tube 
with sutures and the tube advanced from below beyond the suture 
line It IS usual!> possible to avoid temporaiy colostomv when this is 
done and w hen the closure of the rectum has been satisfactory When 
the closure has been difficult or unsatisfacror> temporary coJostomv 
IS usualU indicated and when t penneorcctal laceration is present 
cemporarv colostomy is performed to guard against the development 
of a pcnneorectal fisaila Rents of the bladder are closed b\ sutures 
and cither transurethral or suprapubic drainage is instituted depending 
on the extent of the v estcal ^mage A prophylactic dose of antitoxin 
for gas gangrene and tetanus should aUvavs be given and 10 gm of 
suifathiazole placed intnpentoneaUy 
The postoperative care follows the usual routine for cases m which 
there » pcnroneal contamination bv mtpstiml contents an 1 includes 
elevation of the head of the bed the prohilmion of oral admmistra 
tton of fluids for several dvvs and the use of transduodcnal drainage 
emplov mg the Wangensteen tv pe of suction apparatus After fortv 
eight hours of intravenous administration of sulfadiazine to maintain 
an adequate blood level for five to seven davs after rperation sulfa 
suxidine can be given m solution through the tube which is left 
clamped for a time after introduction of the sulfasutidine 
In onlv one case in the present senes was colostomy thought pos 
sibly advisable 

The patient a boy of seventeen years was seen bout tv hours after h had 
lumped backv ard from a hayr ck and imp led h mself on an upr gl t pitchfork 
handle He was not in shock The ab lom n was xqo srteJy tend r and there 
was tgdity of b ch lovter q drants. The perineum was lacerated ettensively 
and this wound communicated with a lac t-uon of the anceror rectal w 11 
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Operation was undertaken as soon as possible A moderate amount of free blood 
was noted when the peritoneum was opened No intrapentoneal injuries were 
found but there was a large rent in the pelvic pcntoneum The opening in the 
peritoneum was closed with cafgtit sutures and a loop of sigmoid w^ brought 
out m anticipation of the possible need of nuking a colomc stoma. However 
the loop of sigmoid was not opened The patient had a high fever after the 
operation with much drainage from the penneal wound but his condinon un 
proved to such an evtent that the bowel was replaced on the nineteenth da> 
after the extenonzanon The patient was dismissed from the hospital thirty 
days after operanon and one week later a healed scar 8 cm above the anus 
was seen on proctoscopic examination 

In the remaining cases either a large rectal tube was used or the 
sphincter was dilated manually at the time of the operauon 

There were n\o deaths among the seven patients Both of the pa 
tients who died were seen early m the senes and one of them was the 
only patient in the senes on whom operation was not performed 

This pantnt a man of forty seven years of age was seen about three hours 
after impalement on a pitchfork handle while sliding down a haystack. There 
was no shock The lower part of the abdomen was moderately tender and ngid 
and there was rather severe bleeding from a palpable laceration of the anterior 
rectal wall The rectum was packed with gauze to control the bleeding The 
general condition of the paaent remained good for about forty -eight hours but 
at the end of this time there was a rather sudden onset of cyanosis and weak 
ness The patient failed rapidly and died four days after the acadenc. At necropsy 
extensive generalized pentomtis w as found 

The other patient who died was a boy of thirteen years who had fallen 
7 feet (2 meters) landing on the handle of an upright pitchfork, about three 
hours before adnussion to the hospital He was in mild shock but did not present 
evidence of any injury other than that of the rectum The lower part of the 
abdomen was markedly ngid At operaoon about 400 cc of reddish, foul fluid 
was removed from the peritoneal cavity and perforations of the pelvic perito- 
neum and the anterior rectal wall were found and repaired- There was possibly 
an injury to the left ureter but die condition of the patient was becoming pre 
canons and the operanon was terminated The patient conunued to fail and 
died sitteen hours after operation. Necropsy was not done 

The complication of extensn e infection about the rectum and m the 
ischiorectal fossa is to be expected It occurred m three of the five 
cases m which the patient recovered All three patients had high fever 
and much purulent drainage through and about the rectum They re- 
mained in the hospital thim thutv three and fifty three days re 
spcctively after operation and none of the wounds was healed com 
pletelv at the time of dismissal from the hospital In another case in 
which the patient had a laceration of the bladder along with the rectal 
injury persistent infection of the unnary tract and epididymitis de 
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%cIopcd Of the fi\e pauents ^\ho recovered onI> one left the hos 
piial m less than four weeks and without an c\tensivci> draining pen 
ncal wound 


NONPfNEriUTINS INJURIES 

'sonpcnctraring injuries ro abdominal viscera arc more common in 
civilian practice than arc penetrating injuries and usually present more 
(liflicuJt problems m diagnosis There is less agreement as to the neces 
sicv for operation or the optimal time of operation and the nonpene 
trating injuries are associated more frcijucntlj with other severe ir 
juries m other regions of the bod> 

The force causing visceral injury without penetration of the bodj 
wall maj act in several wajs Blows by blunt objects and crushing or 
squeezing are the most evident and probably the most common meth 
ods In addition, a force acting tangentially may carry an organ be 
yond Its limits of mobility and thus cause tears m the otgan Hollow 
Viscera may be ruptured from withm out b\ the pressure of contained 
fluid or gases and compressed air entering the anus may cause essen 
tially similar ruptures rmally spicules from fractured bones may 
penetrate neighboring viscera 

The diagnosis often cannot be made when the pjcient is first seen 
Injuries to the chotav and spinil column may produce tenderness and 
rigidity of the abdominal wall and are confused easily with the signs 
that follow visceral injury Injured viscera may cause few or no signs 
at least early after the injury and localized pain tenderness spasm and 
vomiting mav be absent In any case in which abdominal injury is 
possible a distinction must be made between so called peritonism and 
the pecitoncal irritation secondary to rupture of a viscus By periton 
ism IS meant the association of clinical shock abdominal pam and 
vomiting following a blow to the body wall A blow may produce 
this condition without injuring viscera and m many cases time only 
will determine whether the signs are due to visceral injury or to pen 
tonism In the same category are injoncs to the body wall alone Cul 
len“ and others have pointed out that bleeding from the epigastric 
vessels below the fold of Douglas may give signs that cannot be dis 
tmguished from those of mtrapcritoncai bleeding since the blood lies 
virtually on the peritoneum More confusing from the diagnosuc 
standpoint are the patients who present both peritonism and intra 
abdominal mjurv Such panents may show marked improvement on 
conservative management and the possibility of intra abdominal injury 
may be forgotten This period of the patient s relative well being has 
been called the period of illusion in cases of abdominal injuiy 
Pam is the most common symptom associated with visceral injuries 
and some pam is present with all such injuries Pam is also associated 
With any blow to the body of even moderate intensity and the degree 
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of pain m no wa\ parallels the degree of visceral damage Several 
patients in the present senes who had serious intra abdominal injury 
had so little pain that medical attention was not sought until comphea 
tions had developed and several patients stated that no pain was 
noticed until several hours after the injury On the other hand well 
localized abdominal pain is of considerable importance in directing 
attention to the viscera underlving the painful area Much the same 
statement can be made concerning tenderness 
Vomiting may or mav not be present and its presence does not 
necessarily imply visceral injury Butler* expressed the opinion that 
the absence of vomiting is the rule rather than the exception with 
visceral injury and he reported that vomiting did not appear often un 
til after the onset of peritonitis 

The detection of free fluid and of free air in the peritoneal cavity 
bv physical examination cannot be relied on Fluid must be present m 
large amounts to be detected and shifting dulness is a late sign of little 
value m the diagnosis of acute injuries A decrease of the area of per 
cussion dulness of the liver is seldom definite but Butler found that 
a tjmpanitic area between the dulness of the liver and the resonance 
of the lung may be detected occasionalh Keedhng of the peritoneal 
cavity with the idea of aspirating free fluid or intestinal contents for 
the purpose of diagnosis has been proposed®'^ but has not been used 
widely as judged b> reports m the literature 
Rectal and vaginal examinations will often reveal a fracture of the 
pelvis and a spicule of bone may be palpated in such a position that 
visceral injury ma> be inferred Air may be detected in the pelvic 
connective tissue by the characteristic crepitation In the absence of 
a thoracic injury this sign indicates the rupture of a retroperitoneal 
air filled viscus Finallv the presence of fluid m the cul de sac may 
be inferred from the bogg> sensation imparted to the finger 
The usual clinical laboratory procedures may give important evi 
dence of mjurv Blood in the urine indicates some injury to the un 
nary tract and the urme must be examined m all cases There is little 
agreement in the literature as to the value of blood counts Wright 
and Livingston** demonstrated in experimental animals the marhed 
leukocytosis following bleeding into the peritoneal cavity Butler and 
Bimbaum found definite leukocy osis m cases of hemorrhage but ad 
vised that the count should be made on venous rather than on capil 
lary blood More than 80 per cent of their patients suffering from 
ruptured spleens had more than 20000 leukocytes in each cubic centi 
meter of blood Wangensteen however stated that leukocyte counts 
are of little aid There may be marked leukocvtosis associated with 
shock and leukocvtc counts arc of no value in distinguishing between 
shock and hemorrhage 

Much recent work his been done \iith hematocrit, plasma, specific 
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gra\it> and plasma protein estimations in tlie hope that these labora 
tory determinations might aid m distinguishing shock secondary to 
hemorrhage from that secondary to trauma Because the patient usually 
presents a combination of hemorrhagic and traumatic shock the de 
terminations have not been as helpful as was hoped Price” has stated 
that hcmoconccntration is not reliable as a sign and measure of shock 
and that it is more useful as a guide to therapj than as a criterion of 
shock 

Tlicrc is complete agreement in the literature that the use of roent 
gcnologic etamination is indispensable for the diagnosis of trauma of 
the abdomen Wangensteen found that as little as 4 cc of air will 
show under the diaphragm when the patient is in an upright position 
Some hclieve the left lateral decubints position to be superior to the 
upright position Retroperitoneal hemorrhage and collections of blood 
about the I idney give somewhat the appearance of a pennephrmc ab 
sccss and collections of blood about the spleen and free blood in the 
peritoneal cavity may be diagnosed earlier from the roentgenogram 
than on physical examination The use of evstography and of intra 
venous urograms is common m the diagnosis of injuries to the urinary 
tract 

The presence or absence of shod is of considerable importance 
in the evaluation of the surgical risk and determination of prognosis 
However it should be kept m mind that the recovery from early shock 
IS often rapid and examination of the patient on admission to the hos 
pital mav not give any evidence of his former state Reports from 
localities where patients are seen soon after accidents compared with 
the statistics from places where some tunc elapses between the acci 
dent and admission to the hospital give weight to this contention 
Thus Butler* reported that 80 per cent of patients suffering from 
abdominal injury were in shock On the other hand less than 50 per 
cent of the patients m the present senes had evidence of shock Re 
cent authors have concluded that clinical shock that docs not respond 
promptly to the usual measures of heat rest and sedation should be 
considered as hemorrhage While the academic distinction between 
shock and hemorrhage is of importance m practice the question is 
of less consequence than m theory since the treatment of the two 
conditions is similar 

Spleen —Guy estimated that the average general hospital of 200 beds 
will admit two or three patients suffering from rupture of the spleen 
each > ear and Butler stated that the accident is relativelv uncommon 
On the other hand Allen* found eleven cases of uncomplicated rup 
tore of the spleen m a consecutive senes of 140 cases of subcutaneous 
abdominal injury while Lewis and Tnmbic * found seventeen cases of 
proved rupture of the spleen in a senes of ninety fiv e cases of abdom 
mal injury 
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&==*:. Tl'cea cue faVod p*esscre sab«eqc--nlv nscs and the dors 
beertre ^sToc^ec. p*obabtv as a rescl“ o* a cnance sp^sn c rolar'c, 
f^es** bleedhig starts aad cfce r-onr irccnse svrrp cQ tns reccr Tfce pan 
an- be refwT-ed to tfce bach o- to cfce ‘•oclc^ Sh- nng- abdonanal 
dcirtess and a mass n the Ic * eppe* qcadrart are late s gns ard cidTca-e 
crer cerab^e Irss b^oed. 

Qni c a! snoch pnababl" s p'ese — ir r’o*- cases ir •wfc.ch tfcerc has 
beer seSnenr trarr-n to n nm re tfce spleen. The clir cal evidence of 
tfcjs err- be Jnhr arc tfce s^ocL mv be trans’errt. The shoch sec- 
rrdcr~ CO herrormace fror^ a rcptcred <pleen develops r~0'e s^erwiv 
tear erne f-r'- a nnmec: L-c- and sWI-- dc-elopng cco-da-v s*'och 
■^s^en a panen e? crcer ob'cnmnor a^cer abdomm^ tr a n ^ na s^'onld 
rnrscc rcctcre tfce sn^-en. 

Tr.e r*r’*ta5r”‘ ran; r patients Trfco ha-e recer"ed sd^'iccae trea^- 
r^enr deperds fr- cfce rrc<“ pa"^ or arc jGs^ed CTcncs a~d to a Trry 
cTCenc rr tre cjrc<ec cr-e j~d tre Irss of bfood. Brfe* and Bim- 
b-. _ s £~e ponenr •erfco (Ted. frnr had as-ocerced r’nmes:. all Lckts 
^ 5 pane-n did had r cre^ c^ns mmes and 
G s t*-e pacre-3 uho had ascoesred emnes t.hrec dTed Gnr fotnd 
se-ere hmr*-h.pe -eras ahs:rs p-eser* -srhe- the laceraaor' r-- 
^ '* h-cs a*'d Gear g ea :. '^ los o^ b^oed anc a hr^gf tronalr^ 
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rate followed dch% m treatment Of eleven patjcnts admitted within 
cjght Jjoufs of the jnjun tno died bat of nine admitted between eight 
and fort) eight houn sit died 

Twehc patients in the present senes bad nonpenefrafing mjunesw 
the spleen Eight were male and four were female The ages ranged 
from SIX to fort} seven vears but half of the patients were jouoger 
than twenty \cars In seven cases crushing injuries to the abdo-reii 
w ere responsible for the damage to the spleen and blows to the left 
upper quadrant accounted for the remainder 

Tlic findings on phvsical cramination did nor ahvajs suggest rup- 
ture of the spleen In seven eases the abdominal findings pointed defi 
niieh to the left upper quadrant AH seven patients had pain and ten 
<lcrncss m the splenic area three had a palpable mass and three had sn 
area dull to percussion Of more interest were the other five patients 
who presented such diffuse abdominal pain tenderness and ngidit> 
that no diagnosis from these findings alone could be made Two of 
these patients had the recurring parovrvsms of abdominal pain and ten 
demess that arc characteristic of splenic rupture Some degree of clin 
ical shock was present in five of the twelve eases The average time 
between mjurv and admission of the patients not in shock was twen 
i) two hours while the average for the patients who were in shock 
was siv hours 

Definite Icukoci costs was present m all eases m which a white count 
was made and the average for the eight cases in which such counts 
were made was 2’ 650 leukocytes per cubic millimeter of blood 

figitt patients bad imconiphcated ruptures of the spleen and four 
bad associated injuries Two patients had an associated rupture of tlic 
left kidni-v one liad nndttplc fractures of the ribs m rhe region of the 
spleen and one patient who had been nin over bad associated nip 
twres of the liver and duodenum Two patients hid definite delajed 
hemorrhages from Ivcerations of the spleen Tlic condition is rairl) 
common after splenic nipturc iiul Mclndoe his reviewed the liters 
lure thotoughlv One patienr did not notice am particular abdominal 
pain until twelve liours after his injurj and the other patient connniiccl 
without s>mpcoms for foriv two hours 
The treatment of rupture of the spleen in the niajoritv -»f vasts n 
rjnservamc unless shod is progressive Tertainlj when a patient iv 
m progressive shock opention should be performed inimediacd> fn 
luanv instances however those piticnrs that are not jn progressive 
shock can be treated srtnfaccocd} nttb consenatiie measures One 
imivr be satisfied that the 1 leedmg has been arrested and that there » 
IK* additional m/un to a hollow i/scus Absolute rest in bed without 
intravenous idmmistration of fluids which might raise the pressure 
suddenly and stirt bleeding -mew is the usual program If there is an' 
indication of further bleeding is evidenced bv drop in pressure or 
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progression of the local signs splenectomy is performed without de 
lay Naturally because of the danger of delayed hemorrhage conser 
\ative treatment requires very close observation and hospitalization for 
a longer period than if splenectomy were performed originally As a 
rule three weeks in the hospital is advisable Obviously conservative 
treatment probably will be little used in warfare but in civilian prac 
tice there ivill be many instances in which it can be utilized safely and 
satisfactorily 

In general patients m shock should be prepared for surgical treat 
ment by the administration of blood but bey ond this preparation there 
should be no delay It is generally agreed that suturing rents in the 
capsule of the spleen will not prevent subsequent subcapsular hemor- 
rhage Exploration also is the only sure method of determining the 
full extent of the visceral damage and if there is any question of asso 
ciated injury to a hollow viscus laparotomy should be undertaken 
Of the twelve patients seen here eleven were operated on as soon 
as the diagnosis could be established and as soon as the shock had been 
controlled In nine cases splenectomy alone was done In one case m 
addition associated ruptures of the duodenum and liver were sutured 
One patient had a severely ruptured left kidney which was removed 
transperitoneally along with the spleen In one case in the senes op 
eration was not performed The clinical features of this case were so 
typical there is little doubt as to the diagnosis A brief report of the 
case IS included since the course illustrates several of the points listed 
previously The morbidity and the time spent m the hospital were 
comparable to those of patients who had had splenectomy and some 
uncertainty existed throughout the patient s stav and afterwards as to 
the possibility of delayed hemorrhage 

The patient a girl of sixteen years was fallen on by nvo people during a 
icuffle She was not hurt very badly bur came m for treatment twenty four hours 
after her injury because of persisting pain and tenderness in the left upper quid 
rant On examination a tender mass was found in the left upper quadrant An e\ 
crciory urogram showed that the lefthtdncj wns displaced downward b> the mass 
The urine was normal Frythrocytes numbered 3 780 000 and leucocytes 13 700 
per cubic millimeter of blood The concentration of hemoglobin was 12 gm per 
100 cc of Wood The general condition of th patient was very good and con 
scrvativc management was decided on Fever of a spiking type developed and 
persisted for twel c days The mass gradually decreased m size and became les 
tender Frequent count of erythrocytes v ere made and the lowest value obtained 
was 3 3000rn per cubic millimeter of blood which was taken as evidence that 
hlceling \ 1 continuing The patient was disn issed from the hospital on the 
t\ cnticth day after the accident with a small mass still palpable 

There were two deaths among the twelve patients The patient who 
had associated ruptures of the duodcmiin and liver died of shock and 
hemorrlnqe twelve hours ifter the \n)\\T\ ind death was clearU due 



876 jniiv M MAVCii n maroev rlacr 

rate followed dch> in tteatment Of cleten patients admitted wtha 
eight hours of the injun too died but of nine admitted betivccn eight 
and fom cjglit hours sit died 

T>ncKc patients m the present senes had nonpenctratm^ injunes to 
the spleen Eight ucre nwJc and four were female The ages ran<red 
from sit to fort) seten tears but half of the patients were younger 
than twent) \cars In sc^cn cases crushing injuries to the abdomen 
were responsible for the damigc to the spleen and blows to the left 
upper quadrant accounted for the remainder 

The findines on plusicil ctammation did not always sugg«t rup 
cure of the spleen /n sc\cn cases the abdominal findings pointed defi 
mtch to the left upper quadrant AH seven patients had pain and ten 
dcrncss m the spicme area three had a palpable miss ind three had an 
arci dull to percussion Of more interest were the other five patients 
who presented such diffuse abdominal pain tenderness and rigidity 
that no diagnosis from these findings alone could be made Two of 
these patients had the recurring piror>sm> of abdommai pain and ren 
dcrncss that arc characteristic of splenic rupture Some degree of chn 
teal shock was present m five of the twelve cases The average time 
between injury and }dmission of the patients not m shock vas turn 
tv two hours while the average for the patients who were in shock 
was SIX hours 

Definite leukocv tosis was present in all cases in which i white count 
was made and the average for the eight cases in which such counts 
were made wis 22 650 leukocytes per cubic millimeter of blood 
Debt patients had uncomplicated ruptures of the spleen and four 
hid associated mpiries Two pitients lud an associated rupture of the 
left kidnev one Ind multiple fractures of the ribs m the region of the 
picen and one piticnr who hid been run over had associated rup 
tiitcs of the liver md duodenum Two patients had definite delayed 
hemorrhages from lacerations of the spleen Tlie condition is fairly 
common after splenic rupture md Mclncioe has reviewed the litera 
rurc thoroughlv One patient did not notice am particular abdominal 
pain until twelve hours after his mjvicv and the other patient continued 
w ichout s) mptorns for fortv rw o hours 
T^e tceatment of rupture if the spfecn in the nuioritv rf cases is 
t jnscrvativc unless shock is progressive Certainlv when a patient 
in progressive shock opcntion should be performed immediately In 
nianv instances howeier rfiose pit/cnfs rhar arc not in pro ressne 
shock can be treated satisfactordv with conservative measures One 
must be satisfied that the bleeding has been arrested and that there is 
no additional rnyurv fo a hollow tiscus Absolute rest in bed without 
intravenous administration of fiuids which might raise the pressure 
suddenly and start bleeding anew is the usual program If there is am 
indication of further bleeding as evidenced bv drop m pressure or 
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progression of the local signs splenectomy is performed without de 
lay Naturally because of the danger of delayed hemorrhage conser 
\ am e treatment requires very close obser\ation and hospitalization for 
a longer period than if splenectomy were performed origmally As a 
rule three ^vceks m the hospital is advisable Obviously conservame 
treatment probablv will be little used m warfare but m civilian prac- 
tice there will be many instances in which it can be utilized safely and 
satisfactoril) 

In general patients in shock should be prepared for surgical treat 
ment by the administration of blood but bey ond this preparation there 
should be no delav It is generally agreed that suturing rents m the 
capsule of the spleen will not prevent subsequent subcapsular hemor- 
rhage Exploration also is the only sure method of determimng the 
full extent of the v isceral damage and if there is any question of asso 
ciated injury to a hollow viscus laparotomy should be undertaken 
Of the twelve paaents seen here eleven were operated on as soon 
as the diagnosis could be established and as soon as the shock had been 
controlled In nine cases splenectomy alone was done In one case in 
addition associated ruptures of the duodenum and liver were sutured 
One patient had a severely ruptured left kidney which was removed 
transperitoneally along with the spleen In one case in the senes op 
eration was not performed The clinical features of this case were so 
typical there is little doubt as to the diagnosis A brief report of the 
case IS included since the course illustrates sev eral of the points listed 
previously The morbidity and the time spent m the hospital were 
comparable to those of patients who had had splenectomy and some 
uncertainty existed throughout the patient s stav and afterwards as to 
the possibility of delav ed hemorrhage 

The patient a girl of sixteen >ears was fallen on by t\%o people during a 
scuffle She vvas not hurt very badly but came in for treatment twenty four hours 
after her injury because of persisting pa n and tenderness in the left upper quad 
rant. On examination a tender mass was found in the left upper quadrant An ex 
cretory urogram showed that the t ft Uidncj v\-is displaced downward by the mass 
The unne was normal Frythrocytes numbered 780000 and leukocytes 1J700 
per cubic millimeter of blood The concentration of hemoglobin was 12 gm per 
10O cc of blood The general conditon of ih patient was very good and con 
crvative management was decided on Fever of a spiking type developed and 
persisted for t elve days The mass gradually decreased in size and became Ics. 
tender Frequent counts of erythroevtes were made and the lowest value obtained 
V a 3 300 000 per cubic milLmcter of blood v hich was taken as evidence that 
bleeding \ as continuing The patient wa. disntssed from the hospital on the 
twentieth day after the accident with a small mass still palpable 

There w ere tw o deaths among the tw eU e patients The patient who 
had associated ruptures of the duodenum and liver died of shock and 
hemorrlnue twelve hours after the injury and death was clearly due 
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to the extent of the injuries The other patient was a girl of eight 
>cars Considerable \omiting developed during the closure of the ab 
domen following splencctomv There was some aspiration of vomitus 
and the child died of pneumonia two dajs after operation In such 
cases It IS w ell to empt> the stomach prior to the operation 
Liver— The liver is involved in nonpenctrating injuries more com 
monl> than any other abdominal organ with the exception of the Lid 
ncjs Edlcr” reported that the liver was involved m 50 per cent of 
365 cases of injuries to solid organs There were tvvent> cases of rup 
turc of the Incr in the series of ninety five cases reponed by Lewis 
and Trimble and ten cases m Duncan and Torbes scries of fortj 
eight cases Tins relative vulnerabilitv of the hver has been attributed 
by Vance to its large size its more or less fixed position and the fra 
gilitj of the organ On the other hand the liver receives some meas 
ure of protection from the ribs and mobility may give slight aid in 
escaping injury since it is not entirely fixed 
Eaentially the same tjpes of trauma that lead to rupture of the 
spleen cause rupture of the liver Crushing injuries seem to be the 
commonest t>TJe When the liver is normal fairlj severe trauma is 
usually necessary to rupture it but so called spontaneous ruptures have 
been reported particularlv of the enlai^ed hv'er Wakeley^* pointed 
out that injuries of the liver were relatively uncommon prior to the 
widespread use of automobiles Vance concluded from a necropsy 
study of twenty one cases that the most common injury was a lacera 
tion of the convex surface in the sagittal plane produced by force ap 
plied from the side Srellarc lacerations of the convex surface are 
fairly common and probabl) can be explained b> direct trauma The 
common and usually fatal mjur> of samttal laceration virtually frac 
curing the left from the right lobe is thought to follow crushing of 
the liver against the vertebral column The extent of the lesion vanes 
from small lacerations to those that fragment the organ The laceration 
maj be subcapsular or it may involve both capsule and parenchmya 
Vance^® and others®* have described extensive central hemorrhages 
which are thought to follow trauma that produces torsion of the liver 
the effect being similar to that of wringing out of a wet rag Most of 
the reported hemorrhages of this type have been found m the right 
lobe According to Giristopher many subcapsular injuries give only 
slight symptoms and probably escape diagnosis When both the par 
enchyma and the capsule are involved the usual signs associated vvith 
rupture of the liver are found 

The diagnosis of rupture of the hver is at best provisional Lewis 
and Trimble pointed out however that the diagnosis of mtra abdom 
inal hemorrhage usuallv can be made and a probable diagnosis of rup 
ture of the liver arrived at from the location of the trauma and from 
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the rapiditv and extent of the bleeding McKnight ^ found that the 
direction of extension of the pam xvas dependent on the site of the 
hepatic rupture With ruptures of the convex surface the extension 
was toward the right scapular region but with ruptures of the con 
cave surface the extension was toward the anterior part of the waist 
line Tenderness and spasm are present m most cases if the patient is 
conscious Such findings by no means indicate a ruptured liver but 
rather call the attention of the examiner to the possibility of such an 
injury Finsterer*® observed that bradveardia often was associated with 
ruptures of the liver and he regarded this sign as of some importance 
in diagnosis Orth^ was able to produce bradveardia experimentally 
on dogs after hepatic injurv when there was extensive soiling of the 
peritoneal cavity with blood and bile Chnicallv the sign is rarely ob 
Served in cases of ruptured liver and most authors believe that it has 
little diagnostic importance 

Thirteen patients in the present senes had rupture of the liver 
Operation w as done on ten and the diagnosis w as thus proved while 
in three cases the clinical findings were such that the diagnosis seemed 
probable Tn the cases in which rupture of the liver was proved at 
operation nine patients were male and one was female and the patients 
were predommantlv children and young adults Six patients were 
>ounger than cwent> >cars and two were vounger than ten years 
An exact anal>sis of the trauma causing the accident was not possible 
m seven cases since the ruptures occurred in automobile accidents 
Two patients were injured bv being run over two b> blows m the 
right upper quadrant and two b> the 1 icks of horses Associated in 
juries were present m four of the ten cases m which operation was 
performed 

The frequenev of associated injuries led to confusion m the inter 
pretation of the s>mptoms presented by the patients In none of the 
cases in which patients came to operation did the signs point unmis 
takably to rupture of the hv^er Rigidity and tenderness of the upper 
part of the abdomen were generalized in seven cases and m two others 
the signs were so definitely localized m the left upper quadrant that 
the preoperative diagnosis was rupture of the spleen One patient who 
complained of colicky abdominal pains had a distended tympanitic 
abdomen and preoperative diagnosis of intestinal obstruction was made 

Clinical laboratory examinations gave little diagnostic aid Leuko 
cvtosis was present in all cases in which leukocyte counts were made 
and the average for the series was 21 000 leukoevtes per cubic milh 
meter of blood The average hemoglobin reading was 114 em ner 
100 cc of blood 

The usual treatment of ruptures of the liver is light packing of the 
laceration with gauze Seven of the ten patients m the present senes 
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on M hom operation was performed w ere so treated In one case the 
laceration ^vas sutured and m two the liter was not disturbed because 
all bleeding had stopped at the time of operation Hinton “ stated that 
most ruptures of the liter will stop bleeding spontaneously and that 
more harm than good IS accomplished b> operation Lamb * however 
w rote that spontaneous hemostasis is rare in the liver since the blood 
vessels arc thin walled and without valves and do not contract or re 
tract on sectioning and since blood mixed with bile coagulates slowly 
In view ot the frequency of associated injuries and the difficulty of 
arriving at the exact diagnosis preoperam cl> we believe that explora 
tion usuallv is justified All detached pieces of hepatic substance should 
be removed from the peritoneal cavitv since death mav result from 
autoI> tic peritonitis if a sufficient amount of liver is left separated from 
Its blood supplv Boy ce and McFctridge^ stated that extensively trau 
matized regions of the liver probablv should be resected because of 
the same danger 

There are unquestionably instances such as the aforementioned two 
cases at the Clinic in which the bleeding will cease spontaneously 
suture or packing is unnecessarv and conservative treatment can be 
utilized safelv If the patient is in good condition if the signs of shock 
are not progressiv c and if the sy mptoms point to a cessation of bleed 
mg It has been our practice recemlv to observe the patient closely 
and not resort to laparotomy Thus far this treatment has been very 
satisfactorv in selected cases but one must be certain that there is no 
associated rent of a hollow viscus As with the conservative treatment 
of the ruptured spleen conservative treatment of the ruptured liver 
can be carried out readily m civilian practice but probably will have 
little place in warfare 

Three patients who had probable ruptures of the liver were not 
operated on Two were seen immediately after injury and both had 
pain tenderness and ngidity well confined to the right upper quad 
rant of the abdomen Both had a leukocyte count of more than 18 000 
in each cubic millimeter of blood Both improved rapidly and opera 
tion was deferred Both patients made uneventful recoveries The third 
patient was of more interest from the standpoint of the possible com 
plications of hepatic injury 

This pauent was a physic n aged thirty ax years who had fallen against a 
water tap injuring the right upper quadrant of the abdomen four months before 
coming to the Qinic Moderate pain and tenderness 1 ad developed m the reg on 
and a rupture of the 1 er was tho ght the most probabt d agnosis both by tl e 
pauent and by his phys cian The pauent ha 1 n proved n expectant treatment 
to the extent that operation had not been d ne About one v eek after the m)ury 
mild jaund ce and biliuria h d developed These had pers sted Tbe jaund ce was 
slight and the p tient bel eved that it was decreasing gradually Mild gas ous 
indigestion with occasional vomiung also had developed smee die accident. Phys 
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jcal exanunauon at the Clinic failed to disclose significant abnormalities apart from 
slight tenderness m the right upper quadrant Since improvement had been steady 
although slow operauon was not advised 

Mcknight and others have pointed out that jaundice may not ap 
pear after hepatic injury but that if it does occur it is not an early sign 
Five of the ten patients treated by operation died Four of these 
had associated injuries One patient had ruptures of the spleen and 
duodenum one had a rupture of the right kidney and mulnple frac 
tures of the ribs one had an extensive retroperitoneal hemorrhage and 
one had a rupture of the liver which had involved the hepatic ducts 
There was much blood and bde in the peritoneal cavity of this pa 
tient At no time was the pulse slow on the contrary it was fast and 
thready until the patients death The cause of death in all cases was 
shock and hemorrhage 

This mortality rate after operation for rupture of the liver is similar 
to that of other reports Branch'^ agreed with Dcaver and Ashhurst'® 
that the mortality rate after operation was about 60 per cent Lamb 
reported a mortality rate of 44 per cent and Lewis and Trimble one 
of 40 per tent for those patients who had undergone operation 

Hollow Viscera —The hollow abdominal viscera are involved less often 
than are the solid viscera in nonpenetratmg abdominal injuries Rup 
ture of these organs however is of great importance m that such rup 
tures must be repaired early or peritonitis with probable death will 
result Wangensteen pointed out that ultimately all diagnostic pro 
cedures when one is dealing with traumatic abdominal injuries are 
directed toward determining whether there is a rupture of a hollow 
viscus When such a rupture is probable there is complete agreement 
that the surgical repair of the rupture is imperative The only excep 
tion to this would be for those patient who are seen so late that 
peritonitis has become established and for those patients who are in 
such grave condition that operation cannot be undertaken Hinton has 
stated that often the mortality rate is less when no patients with non 
penetrating abdominal injuries undergo operation than when all such 
patients undergo operation The explanation for this lies m the fact 
that most patients have injuries only to solid viscera and such patients 
may and frequently do recover without operation 
The diagnosis of injury of a hollow viscus is notoriously difficult 
and time taken for observation may decrease the patients chances of 
recovery With rupture of the stomach and colon both relativ ely rare 
gas may be seen under the diaphragm by roentgenographic examina 
tion w hen the patient sits upright but w iih ruptures of the small in 
testine which normally does not contain any gas a plain roentgeno 
gram of the abdomen made soon after the injury will be valueless 
The peritoneal reaction produced by contents of the lower bowel may 
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be slight Nausea and vomiting have httle significance and even the 
vomiting of blood cannot he taken as evidence of rupture of the bowel 
or stomach since the blood mav have originated m lacerations of the 
mouth or from the nose Fhere is no characteristic change m the blood 
vv hether m the leukocytes m the hemoglobin or m the erythrocytes 
if shock and hemorrhage ate not present Diagnosis as with other intra 
abdominal lesions depends on a careful history and physical etamina 
tion and often cannot be made with certamtv until the abdomen has 
been opened 

Twentv one injuries of a hollow viscus have been encountered at 
the Qinic Thcir importance is such that thev will be reviewed rather 
fully 

Stonwe/j —Subcutaneous rupture of the stomach is an uncommon 
lesion Glassman^* found onlv^ fifty two cases m the world literature to 
l929 and he added tw o other cases Since that time only occasional re 
ports of single cases have appeared The stomach probably owes its 
relative immunitv to mjury to the protection offered by the ribs and 
to the fact that it usually is not distended Severe trauma evidcnJy is 
necessary to rupture the normal stomach It follows that associated 
injuries will be common and hence that the mortahtv rate will be high 
There were complicating visceral mjuncs m per cent of the cases 
m Classmans senes and the mortalitj rate was 71 8 per cent 

The diagnosis of rupture of the stomach usually is evident from the 
history the location of the trauma and the marked peritoneal reacDon 
to the escaped gastric contents Onl> one patient m the present senes 
had subcutaneous rupture of the stomach A resume of his case follow’s 

A farmer aged $ {> -eight years was caught and crushed between a tractor 
and a Urge cuJtivaune machme Set ere pain d vel ped inwiediately in the upper 
part of the abdomen and soon ths was folio ved by n usea and the omiting of 
dark blood The n usca vomiung and mic s pam continued vichout change and 
the patient arrived for treatment tv o hours aft i the in)ury He was in c id nt 
si ock on arrival 1 s pulse \ as ba el) percept ble and h s blood pre sure could 
not be taken nth c rta nty T1 e abdoircn di I not show any extern I ev d nc 
of injury There were gen rahz d abdom n I tenderness and marked rig dit> 
si ghtly more extreme on the lelt th o n the r ght The leuko ytes number d 
24 600 per cube mil meter of blood and the erythrocytes 4^0000 The u i e 
was normal 

An eroergenev oper t on was don as soon as possbl Bloody gasuic con 
tents were found a so n as the pettooenm was opened and ther vas a inch 
(6 cm ) opening m the antcr or wall of ih stomach near the great r curv ture 
The lac rat on vas c! sed with continuous ch om c catgut and the per toneaf 
ca ity was drained The pat ent v as g ven s lut on of acacia and blood tram 
{asior^s bur / iled to recover He ded thirty hours after the operation Thet 
were no associated injures and death was attrbuted to shock and hemorW ge 
with beginm ig per tomtis 
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Intestines —Viviptmts of the bowel arc fairl> frequent Cooke® esti 
mated that they were to be found m more than 5 per cent of nec 
ropsy cases in which injury had resulted from automobile accidents 
A direct blow is the most common form of trauma causing the rup 
ture and many cases have been reported of the bowel being crushed 
while contained m a hernial sac According to Berry ® bursting injuries 
are a pathologic curiosity The original trauma may cause a frank rup 
turc of the bowel may only contuse the bowel or may tear loose the 
mesentery from its insertion into the bowel In both of the latter con 
ditions so called secondary rupture of the bowel may occur at a later 
time 

Reports vary as to the most frequent site of rupture of the intes 
tines and Berry collected data on a senes of cases from three sources 
with this in mind He found that the jejunum or the ilcum or both 
were involved 177 times the duodenum twenty nine times and the 
large intestine fifteen times 

As previously pointed out the symptoms are practically never diag 
nostic but most authors consider that pain is constant m cases of rup 
ture of the small bowel and Berry wrote that a blow ‘ followed by 
severe and continuous localized pam and marked local tenderness m 
dicates almost alwa>s rupture of the intestine Vomiting is not an 
essential symptom and distention occurs onl> at a later period Berry 
also emphasized the fact proved on animals by Dambrin* that after 
rupture of the intestine there is no immediate large escape of gas or 
intestinal contents This delay is due to herniation of the mucous mem 
brane and to contraction of the bowel in the region of the trauma 
Berry proposed a clinical classification of merit m that cases which 
may be easily missed are emphasized In the first group are those pa 
tients who have a primary rupture involving all of the coats of the 
bowel with svmptoms so definite that operation should be performed 
immediately In the second group are the patients who have secondary 
ruptures which may follow injuries so trivial that the patient may 
actually walk into the hospital In the last group are the patients who 
have associated internal injuries typically those caused by the patient 
being run over 

Inlovv ^ reported data on two cases of secondary rupture of the m 
testines and stated that late rupture results from a sloughing and necro 
SIS of the antiraesenteric border of the bowel which was previously 
either contused or deprived of its blood supply by mesenteric separa 
The actual perforation occurs about two weeks after the injury 
and fulminating peritonitis ensues with marked signs of peritoneal irri 
tatmn thus differing from the signs seen with primary rupture 
The mortaht> rate of such injuries has alwavs been high owing 
chicllj to peritonitis and difficult> in diagnosis Battle in 1919 re 
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ported a 61 per cent mortality rate following operation in 124 cases 
Berry reported a 79 2 per cent mortality rate after operation m eighty 
four cases and a 70 per cent mortality rate after operation on thirty 
diiicrent patients Usually it is assumed that the mortality rate fol 
lowing rupture of the intestine without operation is 100 per cent and 
m 1858 Poland** reported data on a series of fifty three cases m which 
operation was not performed and m which the patients all died About 
half died from collapse withm nventy four hours of injury a 
third died between twenty four and forty eight hours from peritonitis 
while the remaining patients died between the third and sixteenth day 
during the reparative attempt 

/n the present series twenty patients had subcutaneous injuries to 
the small intestine The duodenum was injured m five cases the jeju 
num in three cases and the ileum m twelve cases The trauma causing 
the duodenal injuries differed from that causing injuries to other por 
tions of the small bowel in that four of the five injuries were caused 
by crushing of the upper pan of the abdomen while the injuries of the 
jejunum and the ileum were the result of localized blows to the ab 
domen The most common cause of injury was a kick by a horse and 
the crushing injuries were for the most parr the result of the patients 
being run over The ifeutn of one patient was ruptured while m a 
hernial sac 

All of the patients in the series complained of severe and constant 
abdominal pain which continued even m the presence of shock Ab 
dominat rigidity and tenderness were associated with all ruptures of 
the jejunum and duodenum but the findings m half of the cases of 
rupture of the ilcum were so vague that a definite diagnosis could not 
be made Vomiting was not constant but seemed to occur more often 
with injuries to the upper portions of the bowel than with injuries to 
the Jov.’cr portions Four of the five patients who had duodenal nip 
ture had vomited and one had noticed that the vomitus contained 
blood Two of the three patients who had rupture of the jejunum had 
vomited but neither had vomited blood Only seven of the twelve 
patients who had rupture of the ileum had any vomiting prior to 
operation 

The duodenal ruptures were caused bv more severe trauma than 
were the ruptures of other portions of the bowel as judged by the 
associated injuries One patient had a rupture of the right kidney one 
had ruptures of the liver and spleen one had a fracture of the rij,ht 
femur and one had a rupture of the body wall at the costal ma^m 
None of the patients who had rupture of the jejunum had injuries to 
the other organs and of the twelve patients who had ruptured ileum 
none had associated intra abdominal lesions and two only had associ 
afed injuries of any type m both cases fractures 

(a) Duodenum —The site of rupture in two cases was in the third 
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portion of the duodenum and the mechanism 'was e\idently crushing 
of the duodenum against the vertebral column In the remairnng three 
cases the first and second portions of the duodenum ■were involved 
In two both the intrapentoneal and the cMrapentoneal portions were 
ruptured while m the other case the rupture was entirelj rctroper 
itoneal Thus in three of the fiv e cases the rupture w as cntirelj retro- 
peritoneal and in two there was an intrapentoneal extension of the 
rupture 

There was no distinctive age group in the senes and both chfldren 
and adults were included The time between accident and treatment 
vaned widely from one to nvent\ two hours and there seemed to be 
no correlation between the intensity of the svmptoms and the dura 
non of the rupture All of the patients who had rupture of the duode 
num died The condition of one patient who had been run over b\ a 
gangplow eleven hours before admission was too senous to permit ex 
ploration and he died twentv-onc hours after the accident In the 
other four cases exploration was performed One patient died of shock 
and hemorrhage twelve hours after the rent in the duodenum had 
been closed lacerations of the liver repaired and the spleen removed 
Two patients died of bronchopneumonia on the sixth and seventh 
days respectively after the operation The final case was of sufficient 
interest to report in greater detafl 

A nun of nineteen years i as found after an aotomobJe accident crushed 
between the top of the windshield and the ground the car having turned over 
completely He was unconscious for an undeiennined tune On admission four 
hours after the accident, he had regained consaousness and had vomited several 
omes His blood pressure was IJO nun of mercury systolic and 70 diastolic and 
there was no clinical evidence of shock However there was hemoconcentraaon, 
as shown by an erythrocy’te count of 7400000 ui each cubic millimeter of blood 
There was extreme ngidicy of the upper part of the abdomen and a bruise was 
evident in the nght upper quadrant On exploration much food and blood were 
present in the abdominal cavity and a ’ cm opening was found m the first por 
non of the duodenum This was closed in layers wnth cutgut reinforced fay silk 
and a dram was left down to the duodenum. There were no other mtrapen 
toneal injunes The postoperauve progress was uneventful until the develop- 
ment of a duodenal fistula and absces m the region of the mcision on the eighth 
day after operaaon Jejenostomy was performed smeen days after the operation 
and the condition of the patient was improved b> fluids and feeding throngh the 
jejunal stoma Twenty five days after the accident and mne days after jejunos- 
tomy had been performed there v as a sudden large hemorrhage from the region 
of the fistula which caused the death of rfie ptoenr 

(£») Jejunum— The three ruptures of the jejunum were situated 
Within 4 feet (12 meters) of the ligament of Treitz The patients all 
had typical findings and operation was performed wuthout delay In 
the two cases in which the patients recovered operation was per 
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formed five and sc\cn hours after the accidents Both patients made 
uneventful recoveries without the development of pentomtis m spite 
of the fact that much free fluid was found in the peritoneal cavity 

The third patient was first seen nveoty nine hours after be ng K cted m th 
abdomen b> a I orse He was so little injured that he had walked abo t for an 
hour after the injury The ai Jominat pain had grown pr gressi elf worse and 
he had vomited t vice at eght hours after the accid nt On admisso he was 
obviousl> in shock with pale damm) stein and we k pulse The abdomen was 
distended and dull to percussion On erploraion a ]3rj,e quantity of jellowish 
fluid was found in the p ntoneal ca ity with re ogn table food particl s A mp- 
ture of the jejun m 1 J cm ml ngth was found 30 cm from the Tgament of 
Trcitz The perforation was dos d w th three rows of catgut and the penconeal 
cavity was drained The patient faded to reco cr f om the opcrati n and d ed 
the same day At necropsy purulent pent nris was found but no nj nes oth r 
than the rupture of the jejunum 

It IS entirely probable that earlier intervention would have changed 
the outcome m this case 

<c) Ileum— In the twelve cases of subcutaneous injuries to the ileum 
the ages of the patients ranged from earlv childhood to old age and 
there was only one female patient in the group Seven of the patients 
had been injured bv a horses kick and one had been injured bv a bull 
and the bowel traumatized while contained in a hernial sac The 
symptoms have been outlined prcviouslv but the fact that half of the 
patients had symptoms so indefinite that a diagnosis could nor be made 
is of interest The time factor was of considerable importance as to 
prognosis An average of thirty one hours had elapsed between acci 
dent and operation m those cases in which the patient died On the 
other hand an average of eleven hours had elapsed between the time 
of accident and operation m those cases m which the patient recov 
ered In other words the interval between accident and operation was 
nearly three times as great for patients who died as for those who 
recovered However it is evident thac even considerable time does not 
preclude the possibility of recovery Shock, was present m onlv four 
of the cases In tvv o of these cases the patients died and in tw o they 
recovered The importance of the amount of soiling of the peritoneal 
cavity also w as show n clearly in the scries In five of the seven cases 
m which the patients died there was definite mention m the operative 
findings of gross fecal contamination or of the presence of large amounts 
of deal contents throughout the abdomen In the majority of the cases 
the injury was within 1 meter of the ileocecal valve 
In all cases except one exploration was performed and in this group 
SLX of the eleven patients died The cause of death m everv case was 
peritonitis In most cases the prognosis could be made with consider 
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able certaint> at the time of operation from the elapsed time and from 
the amount of mtestiml contents found m the peritoneal civitv In 
all cases in which distention was noted it proved at operation to be 
due to escaped intestinal contents and so constituted a sign of grave 
significance 

The single paaent in the senes on whom operation was not performed was 
seen some years ago He presented himself for treatment thirty sit hours after 
having been hiched in the abdomen b> a horse His general condition was poor 
and he had had much vomiting The abdomen was diffusely tender and dis 
tended Conservati\e management was decided upon An abscess developed in 
the nght lower quadrant and was drained but the patient died finally of pneu 
monia 

Rarely patients recover from a rupture of the small bowel without 
surgical treatment One such case was included m the present senes 

The patient was a farmer aged sivty two years who had been struck in the 
nght lower quadrant of the abdomen by^ a pitchfork handle nine months before 
entry He had had immediate severe pain m the nght lower quadrant but had 
not been seen by a physician For five weeks after the acadent he had had con 
tinuous fever with temperatures of 10’ to 10} F and for the next eight months 
he had had recurnng short attacks of fever vomiting and pain m the nght lower 
quadrant On examination at the Gmic there were slight tenderness in the right 
lower quadrant of the abdomen and a definite though ill>defined mass Evplor 
ation was performed An old rupcuce of the terminal portion of the ileum closed 
by adhesions and omentum was found The patient made a rapid recovery and 
left the hospital on the tenth day after the operation 

One case m the senes probably is an illustration of the fact that a 
ruptured bowel may not discharge intestinal contents into the perito 
neal cavity until some time after the rupture owing presumably to 
herniation of the mucous membrane and to the contraction of the cir 
cular muscle fibers 

The pauent was a boy aged eight years who had been kicked m the abdomen 
by a horse He had v omited once soon after the accident but had not complained 
of any particular pain in the abdomen. He had been seen by a phy'sician who 
had not found any abnormaliaes on physical examination TTie child had con 
tinaed up and around after the evaminauon Twelve hours after the injury with 
almost explosive suddenness intense severe aboominal pain had developed and 
shock had followed rapidly The pauent was first seen at the Qiruc eight hours 
after the onset of the pain Clinical shock was severe at that time and the ab 
domen was distended dull to percussion and markedly tender everywhere 
Leukocytes numbered 51 800 per cubic millimeter of blood Exploration was per 
formed as soon as possible and a 2.5 cm rent was found 106 cm from the 
ileocecal valve with a second small hole 92 cm from the ileocecal valve The dis 
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tcntion \ as cau ed by contents of the small bos cl The lacerat ons were sutured 
and drams left m the pcntoneal casicy A fee I fistula developed aft r oper uon 
but this dosed spontanc uslj m about st months Uhen la t heard from the 
pauent had recovered completely 

The treatment of most cases of laceration of the ileum U3s simple 
suture of the laceration with catgut No further surgical treatment was 
offered in seten of the eleven cases in which evploration was per 
formed fn two of the remaining cases the lacerations were converted 
into stomas in one case a loop of bowel denuded of peritoneum was 
exteriorized md in one case in addition to the closure of the lacera 
tion a "Witzcl tvpe of cnferostoniv' was performed proximal to the 
rcpiir In more recent years transduodenal suction has been increas 
ingl) used either with the Levine or with the Afillcr Abbott tube 

Infraperiloneal Hemorrhage —Three patients in the senes had exten 
swe intraperitoncal bleeding without other viscera! injury The trauma 
was not unusual m that two patients had been crushed and a third 
had been struck bv an automobile the force in all cases having been 
applied diffuselv to the alidomen That the patients had been injured 
severe!) was evident and chev were brought to the hospital as rapidly 
as possible all three arming within an hour of the injury Thev were 
all in shock and in extremely serious condition In each case- enough 
Wood was present m the peritoneal cavitv^ to produce clinically evi 
dent distention and a diagnosis of extemue intraperitoneal bleeding 
was made In two cases the greater distention and tenderness were 
found on the rii,ht side of the abdomen and m both the bleeding was 
assumed to be coming from a rupture of the liver These two patients 
wccc prepared for operation with transfusions of solution of acacia 
and blood and then exploration was performed In both cases the 
bleeding was extensive and had onginatcd from the mesocolon One 
patient had a laceration of the transierse rnesocolon and the other had 
extensive bleeding from a denuded area of the hepatic flexure The 
third patient failed to respond to blood transfusions and his condition 
was judged too poor to justify operation Two of the three patients 
died In the case in which exploration was not performed the patient 
VviG fsyiv/i twawTiSV W Vavc. a at eba waddlfc caUc. artery 

It IS evident from these three cases that under the proper circum 
stances which probablj have to do with the posinon of the colon 
the length of the transv erse mesocolon and the application of the force 
tearing of the mesocolon or av ulsion of the colon from the mesocolon 
occurs The injury obviously is rapidlv fatal unless the bleeding can 
be controlled Three such cases m a senes of forty eight cases of non 
penetrating abdominal injuries would suggest that intraperitoneal hem 
orrhJge is far more common than many of the published reports would 
indicate 
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Retroperitoneal Hemorrhage -It has become customar> to group pa 
tients vho ha^e retroperitoneal hemorrhage with patients suffering 
from abdomiml injuries because of the similarit) of the S} mptoms 
and because of the problem of differential diagnosis Judging from the 
present senes definite retroperitoneal hemorrhage without mjur> to 
\ iscera is an unusual condition The rupture of anv retroperitoneal 
organ leads to some retroperitoneal bleeding if the capsule of the (k 
gan has been tom It is reasonable to believe that blunt force sum 
cientlj severe to cause rupture of a large vessel would probablv also 
cause rupture of viscera in the region That this is true is shown bv 
the fact that there was onlv one patient in the senes who had exten 
sue retroperitoneal bleeding apparentlv without visceral injurv and 
even m his case the diagnosis is doubtful 

This patient had been kicked b> a horse in the right upper quadrant of the 
abdomen and presented on etanunation marked tenderness and spasm of the 
right upper quadrant He \\ as not in shock Operation w as adnsed because of 
the possibility of a rupture of the liver No actual visceral injury was found 
but there was an extensive hematoma behind the cecum and ascending colon 
The blood supply of the ascending colon seemed adequate but because of 
marked infiltration of blood into the meso appendix, appendectomy was done 
The course after operation was stormy because of distenoon and abdominal pain 
Eight days after operation a duodenal fistula developed and drained through 
the incsion Jejunostomy was done but the patient died seven days later At 
necropsy a subdiaphragmatic abscess was found and it was not possible to de 
teimine whether the rupture of the duodenum had been missed or had developed 
secondarily 


TABLE 3 — ^NOVPEVETRATINC TS JURIES 


\ iscera Injured 

Cases 

Deaths 

Liver 

13 

5 

Spleen 

12 

2 

Stomach 



Duodenum 



Jejunum 1 



Ileum 



Retropentoneal hemorrhage 


1 

Intrapentoneal hemonhage 

1 ^ 

2 

Total 

1 so 

24 


Total patients = 48 One patient who bad injury to duodenum bver and spleen is 
counted three times. 
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Opention «3S performed on roo other patients (not meliided in 
the rofil sntisHcs) for \ihoin a proiisional dugnosis of rupture of the 
lt\cr had been inide Both had cTtenstvc retropentoneal hematonias 
which accounted unqiiestionablj for rhe Signs leading w the diagnosis 
of ntpture of the Jiver In both cases the right Sidney was ruptured 
This w ouM seem a f3irl> common situation and when the signs of in 
jiir\ are confined to the right upper quadrant of the abdomen and 
flank and when the urine is bloods and the rate of bleeding not et 
cessiiel^ rapid it shouJd be possible to manage the patient safely 
consenatn clj 

Data on the nonpenetrating abdominal injuries encountered at the 
Clinic are summarized in Table 3 

SUMMARY 

Penetrating and subcutaneous abdomma) injuries should be reported 
separatef} because of differences in diagnosis treatment and proq losis 
There is agreement that in cases of penetrating abdominal injuries 
c'fploration should be performed as soon as the condirion of the paoent 
permits The onl> exceptions to this rule are patients suffering from 
shotgun wounds produced from such a nn"e that the shot has sepa 
rated and patients who arc seen fate and are obviouslj recovering The 
straight line rule is of assistance m predicting the viscera probably in 
jured when the bullet has traversed rhe bod> compJereb bur ir js of 
less aid when the bullet remains m the body 
Rectal impalements are serious injuries when the peritoneal cavity is 
entered Prolonged convalescence with extensive perirectal infection is 
the rule Colosfom> is usually not nccess3r> m the treatment of the 
condition 

The mortalicj rate of subcutaneous injuries of solid viscera is due 
chiefly to the extent of the visceral damage Occasionally large blood 
vessels are opened and the patient dies primarily from loss of blood 
When injuries of solid viscera arc suspected exploration should be 
performed as a rule since in no other way can the extent of rhe dam 
age be determined and active steps be taken to control bleeding In 
selected cases however conservative treatment of the ruptured spleen 
and liv er has proved v ery satisfactory 
In cases of injury to hollow viscera exploration must be performed 
Subcutaneous injuries to the stomach and duodenum have a high mor 
tality rate because of associated mjunes Ruptures of the small mtes 
tine and colon owe their danger chiefly to peritonitis 
Simple suture of the bowel usually is possible The use of trans 
duodenal drainage has reduced the proportion of cases m which it is 
necessary to make proximal stomas The peritoneal cavity in most of 
the cases reviewed was drained Chemotherapy and administration of 
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blood and plasma wdl contribute to the lowering of the mortality rate 
associated ^\lrh traumatic injuries of the abdomen 
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PAIN PRODUCED BY INTRASPINAL TUMOR SIMULATING 
PAIN CAUSED BY GALLBLADDER DISEASE 

Report of a Case 

W^iLUAM A Black 

Pain may be the only symptom during the early development of 
tumors of the spinal cord It may be localized to the spinal column 
but more often than not it is projected along a nerve root to a local 
ized region of the thorax abdomen or extremities Craig’ has stated 
that 80 per cent of tumors of the spinal cord present pain as the initial 
symptom and that the average duration of the pain is tvvo or more 
>ears before signs of compression of the cord appear The diagnosis 
before neurologic signs develop is often difficult and mistaken diag 
noses have been made with the result that laparotomies have been 
performed 

Craig® in reviewing 312 cases of proved tumor of the spinal cord 
found that JO per cent of the paaents had been subjected to operation 
with the hope of relieving pain He noted particularly that the gall 
bladder the appendix the fallopian tubes and the uterus were most 
frequently subjected to exploration Although occasionally pathologic 
change was found the pain was not relieved 
The case to be presented is that of a patient with a tumor of the 
spinal cord whose symptoms masqueraded for three and a half years 
as those of disease of the gallbladder 

REPORT OF CASE 

A white marned man forty years of age a guard for an aircraft compan> 
came to the dime complaining of intermittent pain in the right upper quadrant 
of the abdomen For twenty years he had noted nnging in both ears and slowly 
progressive loss of heating For twelve years he had suffered penodic migrainous 
headaches but not the few years ;u$t before he came ro the Clime Eight years 
before his admission here he had been treated for nephritis 

Five yean before he v as admitted at the Qiiuc he had begun to have pain 
in the nght upper quadrant of the abdomen This pain extended to the spinal 
column at the level of the inferior angle of the scapula Someumes the pain 
had seemed to begin in the back and to extend to the upper part of the abdomen 
following the ribs The pain had been sharp lancinating intermittent and was 
worse in the morning than later m the day The maneuver of bending over to 
tie his shoes alva>s had aggravated the patients pam Coughing sneezing and 
strain ng had made the pain worse The pain usuall) had been reheved by exer 
CISC Almost constantl> soreness had been present m the right upper quadrant 
of the abdomen along the lower margin of the thoracic cage The patient stated 
that occasionally he had suffered from belching and bloaung with gas but he 
893 
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denied any qualirati^e Uyspepsa eren lot fan> loa&s Eghieen months before 
he came to the Qimc cr three and a half years after the onset of pain in the 
re^on of the g^Iibfadder the patient had be^ti to note paresches a in the low t 
c’ttrem tics The parcsthc a began irj the great toes and ascended gt dually to 
the ihae crests Twehe months before the patients admission here he h d none d 
some muscufar w eatness m the loss r extrem tie This had been manifested by 
drapg ng of the right foot the frequency w rfi wh ch be stumbl d and a Imp 
The weakness had been slot ly progress! c w ihout remission the r ght leg being 
worse than the left Nme months before the mao came to the G me he had noted 
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■g }$4~-Sw tion of piia and deg t of s nsory impairment based on a Je 
—It ~4 0 s nontta! P eoperauve find ngs 

rsrurbanccs in fuactioA of ih bowel and bladder such as f cal urg ncy and 
I limes inconunence and nr nary he? tancy Six months before h s admi on 
he p tients g t had be me spastic and unsteady He had noted d fh ulty in 
ft ng ha car nd had h d ir ubl changing his foot from accelerator to brake 
de stated that he also had not d pomaneous cone cnons of groups of muscles 
if h s kgs Six weeks before the pati nt songl t care at the Q n c ur ar>’ ret 
Kin requiring cachecerirau n had dneloped 
The pauent was t ell nou bed \ ell d«eloped and was not acutely 11 
Seneral examination gate e s ntuliy negatt results 
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Examination of the urine re\ealed albumin grade 3+ but microscopic exam 
mation of the sediment did not disclose anything abnormal Examination of the 
blood revealed an erythrocyte count of 4 330000 per cubic milhmeter a Iculto 
c> te count of 7 800 per cubic millimeter and a hemoglobin concentration of 143 
gm per 100 cc The concentration of urea was '*6 mg per 100 cc of blood 
The scdimentauon rate of er>’throc>’tes was 2'* mm per hour Elocculation tests 
for syphilis and analysis of gastric content gave negauve results Roentgeno 
graphic study of the thoracic and lumbar portions of the spinal column revealed 



Fig 335 —Defect irt column of Iipiodol due to neurofibroma 

< nly mild hypertrophic changes and spina bifida occulta of the first sacral ver 
tebra A roentgenogram of the slcull was negative 

The sensory examination (Fig 334) revealed impairment of sensation below 
the eighth or ninth thoracic cord segment The sensory loss was graded —1 to —3 
on the basis that 0 denotes normal and that —4 indicates maximal defect All 
sensations were dimimshed especially those of pain and temperature Muscular 
pow cr in the lower extremities was diminished about 20 per cent and the tonus 
was increased 25 to 50 per cent The reflexes in the lower extremities were m 
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creased and ankle clonus %\as present bilaterally The abdominal reflexes vere 
diminished about 75 per cent The BabmsU sign was present bilaterally The 
heel knee toe test was carried out poorly The gait was spastic and unsteady 
Rombergs sign was present The only signs present abo\c the level where the 
sensory change appeared w’ere bilateral nystagmus on looking laterally bilateral 
Hoffmans sign and a nerve type of deafness 

Localized roentgenograms of the region at the eighth thoracic vertebra re 
vealed only slight hypertrophic changes Spinal puncture revealed the presence 
of paraal subarachnoid block and the cerebrospinal fluid was slightly yellow 
The spinal fluid gave a positive test for globulin and the concentration of total 
protein in the fluid w as 320 mg per 100 cc The cell count of the spinal fluid 
was normal Although it was felt that this patient had an mtraspinal lesion at 
the level of the eighth thoracic vertebra the confusing presence of neurologic 
signs above the suspected lesion prompted roentgcnoscopic examination after 
introduction of radiopaque oil into the subarachnoid space This study revealed 
the presence of an intradural extramedullary tumor on the right side opposite 
the body of the eighth thoracic vertebra (Fig 335) 

Dr Uihlcm performed standard bilateral laminectomy with removal of the 
spines and laminae of the seventh and eighth thoracic vertebrae The dura was 
opened directly over a soft yellowish tumor (Fig 336) situated to the right of 
the spinal cord which extended through the dura into the intervertebral fora 
men along the course of the right seventh intercostal nerve The entire tumor 
was removed and that poraon of the dura which immediately surrounded the 
tumor as it became extradural was sacrificed The spinal cord was found to be 
markedly compressed and displaced to the left At conclusion of the operation 
the cord was permitted to resume its normal position and the wound was closed 
Grossly the tumor was like a dumbbell in shape the intradural portion meas 
uring 1 cm m diameter and the extradural pwrtion 15 cm m diameter The tumor 
was soft yellow and about the consistency of fat on microscopic examination 
It was found to be a degenerating neurofibroma 

The panent was immediately free from the pain and soreness in the region 
of the gallbladder Neurologic examination made twenty days after operation 
(Fig 337) disclosed marked return of function of the spinal cord 

COMMENT 

Relying gready on the knowledge and experience of Dr Adson the 
following general consideration of tumors of the spinal cord has been 
assembled Intraspinal tumors are divided into two types extramedul 
lary those ansmg from the tissues around the spinal cord and intra 
medullary those arising in the cord itself The case presented repre 
sents an example of the extramedullary type of tumor Frazier has 
divided the symptoms of extramedullary spinal tumors into three 
phases The /im -phase is that of involvement of nerve roots the sec 
ond that of beginning compression of the spinal cord and the third 
that of extreme compression of the cord with production of the clin 
leal picture of transverse section of the cord 
The outstanding symptom of involvement of nerve roots is pain and 
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although pain js nor parhognomomc the characteristics of root pain 
may be ti-pjcal Since pain maa precede an> other symptoms for 
mont^ or j cars as «-as true m the case reported wherein the parienr 
complained of pain and pain only for three and a half years before 
nn> other sign appeared it seems worth while to dwell on some of its 
characteristics The pain is usually lancinatinc mav be constant or in 
tcmiittcnt and is aggravated by coughing sneezing straining lifting 
or an} maneuver that would increase intracranial pressure Extension 
of the pam follows the distribution of the nerve root involved The 
pain IS usually relieved bv exercise or by assuming the erect from the 
reclining position The mechanism apparently is the ball valve action 
of the rumor since the nimor is forced downward by the increased 
pressure of cerebrospinal fluid and this causes traction directly or m 
directly on the nerve root 

The s\ mptoms of the second phase are those of beginning compres 
Sion of the spinal cord Now neurologic signs become evident The 
situation of the tumor m relation to the spinal cord determines the 
character of the symptoms If the tumor is antcrohteral to the cord 
the course of the symptoms is toward the Broun Sequard svndrome 
nameh homolatcral muscular paraivsis and impairment of tactile and 
deep sensibilities below the level of the lesion and loss or diminution 
of pain and temperature sensation on the contralateral side If the tu 
tnor IS situated posterior to the cord the posterior columns are first to 
be compressed resulting in impairmenr of deep sensibilities and ap 
pearance of ataxn Sensory disturbance begins below and {.raduallv 
progresses upward to a transverse level corresponding to the segment 
of the cord chat is compressed 

With severe compression of the cord m the third phase the follow 
ing are seen paralysis below the level of compression loss of all sen 
sation trophic disturbances and loss of control of both vesical and rcc 
tal sphincters 

Intramedullary tumors frequently do not produce pam and newro- 
logic signs arc the flrsr indications of their presence 
The diagnosis of tumor of the spinal cord during the first phase may 
be difficult The projection of the pam to a localized area of the tho 
rax of the abdomen or of an extremity may make differential diagnosis 
difficult As in the case reported the patients complaint of pam and 
soreness m the right upper quadrant of the abdomen suggested disease 
of the gallbladder However he gave no history of nausea or vomit 
ing epigastric distress or fullness after eating especially eating of fatty 
foods or jaundice His pam extended along the distribution of a nerve 
was aggravated by coughing sneezing and straining and wtis relieved 
bv exercise When this patient came to the Climc the diagnosis was 
not so difficult as it would have been four years before since the asso 
ciated positive neurologic signs pointed to an mtraspmal lesion as the 
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cause of the pam m the right upper quadrant rather than disease of 
the gallbladder , , i j . 

Procedure of Examination -A comprehensive and detailed history is 
a necessary part m the diagnosis of mtraspinal lesions since the onl> 
s>mptom pam is a subjective complaint and must be evaluated from 
what the patient sa>s Woltman has emphasized seven points to be 
determined regarding each complaint of pain (1) situation depth and 
projection taken together (2) frequenej (3) duration (4) character 
(5) intensit> (6) progress and (7) associated symptoms Following 
recording of the history general as well as neurologic examination is 
necessary Special examinations should include spinal puncture Queck 
enstedt studies and roentgenographic study of the spinal column with 
or w ithout the use of radiopaque oil 

Neurologic Examination —The information obtained by a detailed 
testing of reflexes muscular strength and tonus sensory acuity gait 
CO ordination and balance helps to differentiate degenerative lesions 
from compression of the cord 

Spinal Puncture —Examination of the cerebrospinal fluid obtained by 
lumbar puncture is one of the most valuable diagnostic procedures 
It reveals information concerning the hydrodynamics* of the fluid and 
allows collection of a specimen for chemical* and cytologic study As 
soon as the spinal puncture needle enters the subarachnoid space and 
before any fluid has been removed the mtraspinal pressure is estimated 
by means of an Ayers water manometer which normally registers a 
pressure of 12 to 15 cm The next step with the manometer still in 
place is to make the Quecl enstedt test This consists in reading the 
rise in pressure when both jugular veins arc compressed and the rapid 
ity of fall in pressure when the compression of the veins is released 
Sudden rise on compression and rapid fall on release denote a free 
unobstructed flow of cerebrospinal fluid m the subarachnoid space 
Either a slow rise and fall m pressure or no rise on compression of 
the jugular veins denotes partial or complete mtraspinal block Nor 
mally the fluid is clear and remains fluid on standing If there is stag 
nation of the fluid due to mtraspinal block the fluid may be xantho 
chromic® (Froins syndrome)*® The cell count usually is normal in 
the presence of tumor of the spinal cord and this helps to distinguish 
betw cen mtraspinal block due to neoplasm and that due to inflamma 
tion A careful neurologic examination should be done after removal 
of cerebrospinal fluid since levels of sensory change reflex changes 
and muscular weakness may become much more apparent than before 
Roentgenographic Examination —Anteroposterior and lateral roent 
genograms of the vertebral column should be made and localized 
oblique and stereoscopic views should be made in the region where 
tumor IS suspected on clinical grounds Roentgenographic evidence* 
of tumor consists in the demonstration of erosion of parts of the ver 
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tebnc due to pressure and invasion of the bone bv tumor In the case 
reported no evidence of tumor tvas discernible in roentgenc^rams 
Further mformauon m the diagnosis and particularly the exact lo 
cahzation of mtraspmal tumors may be obtained b\ roentgenoscopic* 
and roentpcnngraphic studies after introduction of radiopaque oil into 
the subarachnoid space Usually S cc of iodi7ed oil is injected into 
the lumbar space and on a tilting type of fluoroscopic table the col 
umn of oil IS studied as it traicrses the subarachnoid space With the 
roentgeno cope it is possible to note diversions of the column of oil 
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iround the tumor It w usually wise to confirm the level of such ob 
sttuction with roentgenograms Intramedullar) tumors can be identi 
fied by division of the oil into two currents one on each side of the 
cord It has been found b> expencnce that the iodized oil may cause 
irritation'^ of the meninges and may produce radiculitis Therefore it 
should be used only when necessary and if possible the oil should 
be removed at the time of operation In the case presented a studj 
with iodized oil was advisable to establish definitely the clinical diag 
nosis of nenphsm stnee the presence of neurologic signs shove the 
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sensor) level could not be explained b> the diagnosis of tumor at 
the seventh thoracic segment of the spinal cord and the diagnosis of 
multiple sclerosis had been made elsewhere to explain the entire clin 
ical picture 

Rasmussen and others classified all verified neoplasms of the spinal 
cord removed at operation at the Mayo Clinic until 1939 A. total of 
557 tumors was studied and these were classified pathologicall) and 
grouped according to situation (Tables I and 2) 

It IS obvious that the case reported represents the group of the most 
commonl) occurring intraspinal tumors and that the tumor concerned 
was situated m the region where intraspinal tumors most commonly 
occur It IS apparent that a large percentage of primary intraspinal 
tumors are benign and arc operable and that their removal effects cure 
Neurofibromas mav arise from anv part of the nerve so that the 
tumor may be completelv within the dura may be partly intradural 


TABLE 2 —SITUATION VND DISTRIBUTION OF 163 NEUROFIBROMAS 


Situation 

Tumors 

I er cent 

Cervical 

1 33 

22 
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and partly extradural as was true in the case reported or may be 
completelv extradural These tumors which arc partly intradural and 
partlv extradural are termed dumbbell as their aopearance suggests 
The extradural portion may be so large that it must be removed 
through a separate incision The extradural portion of such tumors in 
the cervical region are best attacked through a separate extraspina! 
literal incision those in the thoracic region ma> require in addition 
thoracotomy In the case reported the extradural portion was small 
and was accessible through the laminectomv wound Most neurofibro 
mas tend to degenerate and become cvstic when approached at opera 
tion they ma\ rupture and the exst wall ma\ collapse This mahes 
identification of the tumors rather difficult Tollowing removal of 
extramedullary tumors marked indentation of the spinal cord due to 
compression by the tumor is usualU noted Care should be exercised 
to avoid injury to the cord or its blood supply Experience has revealed 
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that function uill be rcco\cred if the blood suppl> is maintained even 
though a marked indentation is present 


RESUME 

Localized pun not readil> explained on a basis of visceral disease 
nia> be due to an intraspmal tumor In making the differential diag 
nosis the possibilit> of such a lesion must be eliminated 
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SUBMUCOSAL NODULES OF THE RECTUM 

Raymond J Jackman and Louis A Buie 

This report deals with small submucosal rectal nodules palpable on 
routine digital examination tlie mucosa overlying which appeared 
normal on proctoscopic examination We have excluded those rela 
tively rare tumors which arise \entra! to the sacrum presumably from 
remnants of the postanal gut and known as Ahddeldorpf tumors 
or more specifically as teratomas Also we have excluded those pre 
sacral tumors which arise from remnants of the notochord commonly 
spoken of as chordomas tumors of the cauda equina anterior spina 
bifida with meningocele expanding tumors of the sacrum and mflam 
matory processes such as internal abscess and fistula Extrarectal masses 
resulting from carcinomatous or inflammatory processes which occur 
in the rectovesical or recto uterine spaces or which arise from the 
male or female genito urinary apparatus have been excluded from our 
investigation 

Specifically this study deals with small (a few millimeters to 3 or 4 
cm in diameter) isolated submucosal nodules which occur m the 
rectum proximal to the dentate margin and w hich appear to be cov 
ered by normal mucosa On palpation these nodules may be confused 
with polyps or when situated near the pectinate line they may be 
mistaken for hypertrophied anal papillae and they may seem to be 
adherent to the mucosa or movable beneath it The differential diag 
nosis between the submucosal tumor and a poly p or the submucosal 
tumor and a hypertrophied anal papilla may be impossible without 
direct visualization of the process Also as might be expected deter 
mination of the nature of the submucosal process itself might be im 
possible without excision of the nodule and histologic study of the 
tissue removed These tumors are as a rule nsvmptomatic and fre 
quently are discovered inadvertently at the time of routine digital ex 
ammation of the rectum Their importance is principally that they 
may be malignant 

In carrying out this study the records of forty seven consecutive 
patients from each of whom a submucosal tumor was excised and 
studied microscopically w ere used 

Many regard these submucosal nodules as being of no significance 
and therefore do nothing about them since they are usually asympto 
matic As will be shown m this report these nodules may be mahg 
nant or at least mav possess malignant potentialities It is because of 
these factors and the problem of differential diagnosis that they are 
so important 
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that function uill be recovered if the blood supph is maintained even 
rlioiigh a marked indentation is present 

RESUME 

Localized pun not rcadilj explained on a basis of visceral disease 
nia} be due to an intraspmal iiimor In making the differential dng 
nosis the possibilit) of such a lesion must be clmiinatcd 
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this t%'pe csnall' ■«'iU evidence of chronic inflammatoiN reaction 
\;^th fibrosis and foreign bod\ giant cells will be seen surrounding 
the hpoid substance Given a patient wuth a submucosal nodule of the 



Fig jiS— Lipoid granaloma, shouint, vacuoles surrounded b> inflarmnator> re 
acoon and fibrosis 

rectum who has received treatment for internal hemorrhoids by the 
mjecnon method, it is a reasonably good assumption that the process 
IS a hpoid cranuloma (Fig 3^8) 

MALIGNANT SUBMUCOSAL NODULES 

Caranoids — ^Two of the nodules were thought to be carcmoids be 
cause of characteristics obser\ed m the course of microscopic exam- 
ination Svmptoms had not been present and the nodules were found 
on routine digital examination The diatrnosis was made after excision 
and microscopic exarrunation 

Although a great deal has been wntten about carcmoid tumors of 
the appendix and small mtestine there exists very httle information 
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about the occurrence of these tumors m the large bowel No doubt 
their presence m this portion of the intestinal tract is relatively rare 
Probabl) this t>pe of tumor originates m the basigranular cells m 
the depths of the mucosal ghnds and ionns a small circumscribed 
nodule m the submucosa which projects into the lumen We found 
that the cut surface was yellowish and grossly was not unlike the cut 
surface of some of the tumors caused b> oil® Histologicall> the 



Fjg 3J9-Adenoc re noma eith r care no d or c>lmdroma t>pe The v ly g 
mucosa s normal 


columnar cells appeared closely packed in nests or masses Complete 
identification must rest on demonstration b> the silver impregnation 
method of argentaffin granules in the tumor cells Usually this tumor 
IS of a very low grade of malignancy but is invasive locally and rare 
instances of metastasis have been reported Therefore the tumor should 
be considered mahgnant (Fig 339) 

Lymphosarcomas -Two of the isolated submucosal nodules were 
1> mphosarcomas Here again the process was undoubtedly early and 
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the lesion ^^as asvmptomauc having been found on routine digital 
examination One nodule measured about 1 5 bj 2 cm and was situ 
ated on the left wall at a point about 3 cm above the dentate margin 
The mucosa overhing it appeared normal and was movable Since this 
patient had been treated b\ injection for internal hemorrhoids several 
vears previouslv we were surprised when the pathologists reported 
Ij-rophosarcoma 

In 1933 N D Smith* reported sl\ cases of Iv mphosarcoma of the 
rectum and sigmoid In one case manv submucosal rectal nodules w ere 
found and, on microscopic examination of one which was excised 
changes characteristic of Iv mphosarcoma were observed L>mphosar- 
comas of the rectum mav be either a part of a local or of a svstemic 
disease The growths arise from the Iv mph follicles or Iv mph nodes 
in the submucosa increase in size invade the mucosa become adherent 
to It and mav throw it into adhesive folds and produce ulceration 
Qimcallv nothing suggested the nature of this lesion and the diagnosis 
was made b\ microscopic examination onU 

BENIGN SUBMUCOSAL NODULES 

Fibromas —Three of the submucosal nodules excised were found to 
be fibromas These tumors were made up of fibrous tissue and might 
have been the result of an inflammatorv process of the internal hemor 
rhoids since true fibroma is rclativelv rare In all instances the process 
produced no sj mptoms In each case the growth seemed adherent to 
the ovcrl>tng mucosa and measured 4 to 10 mm in diameter Also in 
all three cases onlv one growth was discovered 

Lpoma —Lipomas of the large intestine ate not uncommon Of the 
different segments of the intestine which are involved the rectum 
was second in frequenev onlv to the cecum and ascending colon ac 
cording to Pemberton and McCormack Lipomas ma> be subserous 
or submucous and mav become sufficientiv large to obstruct the lumen 
of the bowel Onl) one of the forty seven tumors in our senes was a 
lipoma It was situated on the nght antenor rectal wall about 6 cm 
above the mucocutaneous junction It measured 1 5 bv 1 5 cm m di 
ameter it was soft and the overlvmg mucosa was normal Symptoms 
were absent. 

Leiomyoma —One of the nodules excised was found to be a leio- 
mvoma Smooth muscle tumors mav occur wherever smooth muscle 
IS found m the bodv and it is logical to expect that this ty pe of lesion 
would be encountered m this studv In onr case the process at first 
appeared to be a polvp It had a short pedicle on close examination 
the overlvmg mucosa was found to be normal and when tissue was 
excised, it gave microscopic evidence that there were mterlacmg 
bundles of smooth muscle fibers separated by connective tissue 
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Here again the patient did not have an} symptoms Leiomyomas are 
innocent tumors but most pithologists feel that the> may take on 
malignant characteristics 

INFLAMMATORY SUBMUCOSAL NODULES 
Phleboliths— Lime salts ma\ be deposited m an old thrombus and a 
phlebohih may develop therefrom Phlcbohths are demonstrated com 
monh in rocntgenognims which include the pelvic and prostatic veins 
The four patients \v ho harbored this t> pc of submucosal nodule had 
no svmptoms and the diagnosis was made only after erewon and 
gross and microscopic examination 
Fecaliffi ^The submucosal nodule of one female patient was found 
to be a fccal concretion The nodule was situated about 8 cm above 
the dentate margin on the right anterior rectal wall it measured about 
’by 1 5 cm and the ovcrljing mucosa was normal The patient had 
been sent to the Clmic because it was thought that she had a carcinoma 
of the rectum The nodule itself did not produce S} mptoms It is jm 
possible to explain exactly how this submucosal fecilith occurred but 
possibly there had been a diverticulum of the rectum m which the 
concretion formed and had been incarcerated when subs quent m 
flammatorv reaction sealed off the mouth of the diverticulum 
Inflammalery Lymph Node and Enlarged Lymph Follicles —Of four sul 
mucosal nodules which were removed and examined histologically 
three proved to be enlarged Ivmph follicle and one was an mflimma 
tor> l>mph node The patients had no svmptoms and the nature of 
the nodules was determined onlv at the time of histologic study of the 
sections 

Mucous Cyst -With the walls of the rectum containing numerous 
mucous Secreting glmds it is logical to assume that mucous c>sts 
might be a relativ elv commonly occurring ty pe of submucosal nodule 
This tv pe of lesion w as tv pified in only one of the submucosal nodules 
excised In our case the lesion w as firm measured about 5 bv 5 mm 
in diameter appeared bluish and before excision it was thought to be 
a phlehohth It contained a clear mucinous fluid The origin and de 
velopment of a mucous evst is similar to that of a sebaceous cyst it 
IS caused bv obstruction of the gland duct 

SUMMARY AND COMMENT 

The records of forty seven consecutive patients from whom sub 
mucosal rectal nodules were excised and subjected to microscopic ex 
amination hav e been studied in order to determine the nature of the 
tumors All of the lesions were discovered on routine digital examina 
tion of the rectum and none produced ^mptoms We realize that it 
IS possible for any or all of these lesions to attain sufficient size to pro 
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duces>mptoms butusualK m hen that occurs the> are sufficientlv large 
to be be>ond the category of nodules and therefore ^\e did not in- 
clude them in this stud> These nodules are discovered often bj the 
clinician and sometimes the> are brushed aside without proper con- 
sideration of the grave potentialities The studv which we have made 
IS justified b> our discoven that 8 4 per cent of the nodules were 
malignant 

CONCLUSIONS 

1 Most submucosal rectal nodules occur as a result of mjection 
treatment of internal hemorrhoids 

2 Most of the remainder of these tumors are either benign or m 
flammatorv but some are malignant 

3 Inspection and palpation of the lesion therefore is of little value 
in making the diagnosis 
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DUPLICATION OF THE RENAL PELVIS AND URETER 
Laurencl r Greene 

Duplicatiov of the renal pelvis and ureter js a congenital anomaly 
m which one kidnc> is supplied with two pelves and two ureters The 
condition mav be bilateral Tlic duplication of the ureter mav be com 
picte so that two ureters and two ureteral orifices are present, or in 
complete in which case one ureter joins the other and there is but 
one ureteral orifice 

Duplication of the peUis and ureter is one of the commoner anom 
alies of the urinary tract and m itself docs not carry any clinical sig 
mficance Difficulties arise however when this condition is associated 
with pathologic processes m the urinary tract In such cases the chief 
difficulty IS due to a failure to recognize the condition and make the 
proper diagnosis 

A diagnosis of duplication of the pelvis and ureter usually can be 
made w ith case by excretory urography A roentgenogram made pre 
hmmary to the injection of the contrast medium frequently will du. 
close elongation of the renal outline After intravenous mjeccion of 
contrast medium a roentgenogram will visualize the duplication of the 
pelvis and the ureter The diagnosis may be corroborated or arrived 
at mdependentlv by means of cystoscopy Cystoscopic examinauon 
will disclose two ureteral orifices situated to one side of the midhne 
of the tngofie Catheterization of each ureter and retrograde pjelog 
raphy will establish the diagnosis 

Unfortunately the methods described m the prev lous paragraph are 
not infallible Visualization of the renal outline and that of the dupli 
cated pelvis and ureter may be obscured by gas in the bowel A more 
common difficukv' arises when a portion of the kidney drained by 
one of the pelves is diseased In that instance the excretion of con 
trast medium by this segment may not be sufficient to cast a shadow 
in the roentgenogram and hence only that pelvis whiclv drams the 
normal renal segment wiU be visualized In such cases an intimation 
of duplication mav be gamed from a study of the shape size and 
position of the visualized pelvis If only the upper pels is is visualized 
It usualK appears as a small pelvis from which only two major calices 
arise (Fig 340) less frequently only one major calix is present and 
least commonly three major calices may be noted If only the lower 
pdws IS ijsoabzed the presence of duplication may be suggested by 
the position of the upper calix Instead of extending chiefly superiorly 
this cabx frequently but not always extends chiefly laterally and 
somewhat superiorly (Fig 541) 
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Comparison of the size and position of the Msualized renal pelvis 
with the renal outline may also suggest duplication It will be noted 
that the visualized peUis appears small as compared with the total 
renal mass rurthermorc the visualized pelvis will appear to be situated 
in either the upper or tlie lower pole of the kidney Thus if the func 
tion of the upper segment of the kidne> is poor only the lower pelvis 
draining the low cr segment w ill be visualized b> excretory urograph> 
Considerable renal parenchyma with no pelvic outlet will be noted 



Fig 340~Typical appearance of the upper segment of a duplicated pelvis and 
ureter 


above the visualized lower pelvis (Fig 341) The converse is true if 
the lower segment of the kidney is functioning poorly (Fig 340) 
Cystoscopic exammation likewise may fail to disclose the presence 
of duplication of the pelvis and ureter There may be duplication of 
the pelvis and ureter with juncture of the ureters in a common ampulla 
situated in the intramural portion of the ureter Cvstoscopic examina 
tion in such instances will disclose but one ureteral orifice on each 
side (Case I) Furthermore the presence of a second ureteral orifice 
may be overlooked or its appearance obscured as by a ureterocele 
(Case II) Finally the second ureteral orifice may not be in the blad 
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cfer at alj It maj be present m an ectopic position such as the urethn 
\agma seminal \csicle or rectum and its position m3> not be deter 
mined unless special search is nude (Case III) 



Pig 341 -Typ cal app ranee of the lo t segm nt of a d pi cat d pel and 
ureter 

The folloumg three cases illustrate diagnostic errors arising from 
a failure to detect the presence of duplication of the pelvis and ureter 

REPORT OF CASES 

Case I —A \ om fortj x yea s old came to the Q n complaini g of 
recurrent attacks of rght mdabdonunal pam of seven mo th duration These 
q.ttAel.<t were assoc ated with chiUs f ver and pyuria S x months before admis- 
lon she had expe c c d a e ere arrack and had been pla ed in a hospital wher 
she remai ed for se en e ks Urologic n estigation had been performed and 
a sliado suggestive of a ur tcral c Iculus sit at d in the lo er rght uiettnl 
area had been not d n the plain r cnigenogr m However roentgenogram 
made after a lead th ter h d b en inserted in the r ght r ter rev al d co 
s derjble separat n betvv en the I nc of the ureter and the sh d v Therefo t 
the d agn s of ur t r f ston h d b en longer ent rt ned The p ti t h d 
be n gi en sulf m d therapy nd had i nproved a diagno s of pyelo ephi os 
had be n m d ad right phr tom> t a fater date had been adnsed A(k 
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disimssal from the hospital she experienced a further attack and came to the 
Qinic 

The pertinent finding on physical exanunaoon was tenderness and muscular 
spasm of the right nudabdominal region Examination of a cathetenzed specimen 
of unne disclosed pus grade 2 (on a basis of 1 to 4 m ^\hlch 1 designates the 
least and 4 the greatest amount of pus) and culture revealed Acrobacter aero 
genes An e'tcretor> urogram \tas unsatisfactory because \jsualization of the kid 
neys tv as obscured by gas dilatation of the pelvis and calices on die right was 
noted A shadow suggesnve of ureteral calculus was present m the right lower 



Fig 34'’ (Case I) —Right retrograde p>cIogr3m m v^hich the lower segment 
of the dupheated pelvis is visuahzed Note distance beuteen ongmal shadow in 
pelvis and lead catheter 

ureteral area Cystoscopy repealed one ureteral onfice situated at each e'ctremit} 
of the tngone the right onfice wras situated on a papilla and v\as smaller than 
the left A lead catheter was passed up the right ureter easily and no grating 
was ehcited A tight pyelogram disclosed that the original shadow was well 
removed from the line of the catheter (Fig 34’) From the appearance of the 
pelvis in the retrograde pyelogram hovever it was apparent that duplicauon 
of the pelvis and ureter was present and that only the lower pelvis and ureter 
had been visualized by pyelography It was our impression that the uretcra joined 
m an ampulla situated m the mtramural portion of the ureter the ongmal shadow 
in the lower ureteral area therefore was probably a stone local d in the ureter 
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upper segment and remained m place four da>s At the time of dismissal from 
the Qinic the patient did not ha\e an> unnary s>'mptoms and the results of 
urinalysis uerc reported to be negative One month later she informed us by 
letter that she felt perfectly vv ell 

The failure to arrne at the correct diagnosis m this case was due to 
the erroneous impression that the onginal shadow ^vas excluded from 
the ureter bj virtue of its distance from the lead catheter as shown m 
the preliminary roentgenogram An appreciation of the presence of 
duplication of the pelvis and ureter would have suggested immediately 
that the shadow was a stone located in the other ureter 



Fig 345 (Case II) -Excretory urogram revealing a normal pelvis on each 
side Note the distance between the superior border of the pehis and the superior 
pole of the kidney on the right 


Case II— A woman aged thirty four years came to the Climc complaining 
of recurrent attacks of pam in the right flank associated w nh urinary frequency 
urgency pyuria chills and fever The first attack had occurred eight years 
before admission and thereafter the patient had remained well until two years 
before admission when the attacks returned with greater seventy and frequency 
Hysterectomy salpingectomy and appendectomy had been performed without 
lenefit Sulfathiazole had failed to pro luce permanent relief One month before 
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adm ssion to the Cl me the pat ent had consulted a urologjst who had jn eso 
tested the urmat} tract bj means o{ astoscopy and retrograde pyelography 
lie had informed ihc patient that the upper part of the unnarj tr ct was normal 
He ha 1 noted congcsinc changes about tl e vesic 1 nect and the presence ol 
what be interpreted as a cjsf near the internal sphincter m the s t o clock pos 
non He ha 1 informed tl e patient tl at her pam was referred from the urethn 
and had fulgurated the cj st rcpcate ll> Bee use of a recurrence of p in hills 
tm! fc\cr the patient came to the Cl me 

Physical examination revealed slight bilateral tenderness at the c stotertebral 
irglc and tenderness of the bladder to b manual etaminat o Rout ne 1 boratory 



Pi, H (C e III -Right u etc gramshov g p rtial v sual a c on of the hyd o 
r tc le d ng t th upper segment 

c am atio s yielded n rm I re ults e cept for unnal> s E mnaton of i 
c thetetitcd specim n of ur ne d sclo ed pus grade 1 and Grams stain r veal d 
m neg t e b c II h ch on culture t ere pr ved to b Es her chia c 1 
An e cretory urogram (Fig 345) revealed that the pclv cal es and met r 
on the right ere of normal configur tion but consderabl renal parenchyir 
th no enptymg systen ppear d t be present abose the isu 1 ed pel is and 
cal CCS T! e pel s cal es and ureter on the left ere cons dcred to be orm 1 
r om th s study a p ohible d agn s s of d pi c t on of the pelvis cl es a 6 
ureter on the r ght th a poorly function g pper s gmtnt s mad 
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Cystoscopy was performed and the ureteral orifices appeared normal A ureter 
ocele was situated inferior and medial to the right ureteral orifice this undoubt 
edly was what had been interpreted as a cyst It was apparent, therefore that 
the orifice of the ureter from the upper renal segment was masked by a ureter 
ocele An attempt was then made to \isualize the poorly functioning upper seg 
ment on the right by pyelography but this was a failure inasmuch as tlie catheter 
coiled in the markedly dilated ureter (Fig 346) Ncscnhcless a diagnosis of 
complete duplication of the pelt is and ureter with poor function of the upper 
renal segment hydro ureter and ureterocele was made 



Fig 347 (Case 11) —Upper segment of right kidney and ns hydro ureter remoted 
at operation 

Surgical intervention was advised and performed The kidney was mobilized 
readily the upper segment was resected from the normal appearing lower seg 
ment and the latter was closed The ureter leading from the upper segment was 
markedly d lated Through a small inguinal inasion the ureter was dissected 
free down to the bladder and the upper segment and ns ureter were removed 
through this incision (Fig 347) The pathologists report was py elonephnus 
hydronephrosis and hydro ureter Convalescence was uneventful and postoperative 
examination of the low er segment on the nght by means of excretory urography 
and retrograde pyelography revealed normal function and the absence of in 
fecoon (Fig 348) 



IWRENCC F GREENE 

The diagnostic crrOK m this case were nvoMd Fira there iras a 
fa, hire to appreciate that the pelvm and cal.ccs sahich Mere anaabed 
on the right actuallj represented only the lotver of tavo pelacs In 
fairness it must be stated that the configuration of the aKoalized pelns 
and calices on the right docs not suggest duplication but close inspec 
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tion of the roentgenograms reteak that considerable renal paren 
chyma without a peltic outlet CMsts above the visualized pelvis This 
finding should have suggested duplication of the renal pelvis The 
second diagnostic error was the misinterpretation of the ureterocle as 
a c>st 

Case III —A gi 1 aged e ght en ye rs came to the Clm c becau of n ar> 
jnc non nee Her mwh r ta ed rtut the pat ent h d never gam d ur ar> on 
nnence d ring infa cy and that th c d t on had rem in d unchanged SI e h d 
consult d se er 1 ph>s ci ns d aich had m dc a d agno s f nu es uc t 

n ent was of no ava f The p tent recoo iJ d hers If to consta t u n ry 1 kag 

and but fo the ad nt of World War U he vould h ve be n p ep r d t g 

thr gh If ith v et I cr ncu B cause of ih rul ber sho tag a d he n 
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ability to obtain rubber underclothes she decided to seek further medical advice 
She stated that in addiuon to the constant urinary leakage she voided a normal 
stream at normal intervals and did not have nocturia or other unnary symptoms 
Physical examination did not reveal any abnormal findings and routine labora 
tory studies yielded normal results the results of urinaly sis vv ere reported to be 
normal An excretory urogram (Fig 349) revealed dilatation of the pelvis and 
calices on the nght The pelvis and calices on the left were of normal configura 



Fig 349 (Case III) -Excretory urogram showing pelvis and calices on the 
left to be normal but note distance between the tip of upper calix and superior 
pole of kidney Note right py elocahectasis 

Uon but appeared small as compared with tlie left renal mass in addiuon there 
V as considerable renal parenchyma without an emptying system present above 
the visualized pelvis and calices 

Because of the rather marked py elocahectasis on the right my colleagues and 
I had the impression prior to cystoscopy that vse should find the nght ureteral 
orifice opening m an ectopic position thereby accounting for the dilatation and 
unnary incontinence At cystoscopy v e were surpnsed to find both ureteral 
onfices m normal pos uon and of normal appearance A catheter was passed up 
the right ureter easily and no obstruction vvas encountered a right retrograde 
Pyelogram was made and its appearance v as sun lar to that m the excretory uro 
gram 
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Havmi, absolved the right t e tamed our act ntion to the left Jaduty 

Careful c’tamination of the bladder and urethra failed to disclose an ectopic left 
ureter To first inspection the extern 1 gen tal a appeared to be norma] and ve 
ucrc at a loss to e plain the unn r) me mmence After dhgem search how 
et er si e noted a suggestion of a papilla located at the juncture of the vcsnbule 
and agma slightly to the left of tl c extern 1 urethral m anis aid b lot ir 
After cons dcrable man pulation a catheter s as passed through an open ng in the 
pap Ha an 1 up the cciop c left umcr (Ftg JJO) This unmed ateir est blished die 



lig SO (Case 111) -L ft reirograd pj logran rev 1 g the ui per s gme t 
of the dupl c ted pel is and hces of the left kidney The caih ter as n rt d 
into the uret ral o ificc cl op ned into the se ib 1 

d agnos s of compl te d pi ao n of th pel is cal cts and uret r on the left 

with an ectopc p tung of th uret r leading from the ujper ren I egment 

The cat! e of the right pyel cal ectas s not determined 

Resecu n of the uppe s g» nt of tl left k dnev a d pa ti 1 r m I of d e 

ectopic urete etc advi d a id perfo i d XTie left k dney as normal n s re 

and sv s mob I zed vithout difii ulty The ter lead g fr m th pper eg 
me It s as diUttd b t the uret r Je d ng/r m tl c lo ler s gmenr v as orm 1 The 
upper segtn nt and a portion of it accomp ny ng r ter tver r e t d (Fg 
3S1) and th rema mng poruon of th k dn y as clos d v th mi rr pt d sutu 
a d t g of fat The p tholog ts report s a hron c pyel nepf r a 
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Convalescence was uneventful except for protracted vomiung At the time 
of dismissal however the patient felt perfectly well and the results of urinalysis 
were reported to be normal The pauent was extremely grateful her perineum 
was dry for the first time in her life wc were pleased and a minor dram on our 
Vital rubber supply was removed 



Fig 351 (Case HI)— Upper segment and a portion of ureter removed by hemi 
nephrectomy 

A careful history would have strongly suggested the proper diag 
nosis m this case The patemt provided the classic symptoms of con 
Slant unnary leakage in spite of normal voidings The internist who 
was in charge of the case before urologic consultation was requested 
stated This must be an ectopic ureter (Careful search of the external 
genitalia with the use of intravenously administered mdigo carmine if 
necessary would have disclosed the ectopic ureteral orifice 



HEADACHE AND PAROXYSMAL HYPERTENSION OBSER 
VATIONS BEFORE AND AFTER THE SURSICAL 
REMOVAL OF A PHEOCHROMOCYTOMA 

WAlTtR I K\ALt GrACF M UOIII O TH[K(JN Clagett 
AND ^^AlCOLM B DocKEUTV 
I INTRODUCTION AND REPORT OF CASE 
F kVALE 

DuRiNr recent \e'irs the s\ndromc of parox%smaI hypertension, due 
to a pheochromoc) toma has become a well recognized clinical entity 
The sMnptoms consist of attacks of scserc headache palpitation 
tachjcardia weakness sweating and facial pallor which usually last 
from a few seconds to several hours The pallor is often characteris 
ricallv cifcumoral However many other symptoms such as flushing 
of the face thoracic pam dyspnea choking sensations dizziness nerv 
ousness nausea and vomiting polyima and Bavnauds phenomena can 
occur Dunne the attack both the s\ stolic and diastolic blood pressure 
increase greatly and the increase often is alarming This flndmg is 
almost positive evidence of the existence of a phcochromocytoma 
Up to 1939 103 cases of phcochromocy lomas of the adrenal medulla 
had been reported * About 120 cases have been reported to date In 
most of the cases reported m the literature the tumor was discovered 
at necropsy It is probable that the tumor was diagnosed chmeaffy and 
successfully removed suri,icallv in less than 25 per cent of the cases 
reported in the literature 

Vaquez and Donzelot were the first to recognize such a tumor dm 
icalJy and to advise operanon Tlic patient refused operation but the 
climcal diagnosis was later confirmed at necropsj In 1929 Pmeoffs 
correctly diagnosed such a tumor Bemov al of the tumor restored the 
patient to normal health This was the first time that excision of a 
pheochrowoc}tom3 was performed successfully after a correct clinical 
diagnosis had been made By 1938 MacKcnzie and McEIachem were 
able to collect fourteen cases from the literature to vvhich they added 
one of their own m which the tumor was removed successfully 
Because of the rarity of this ty pe of tumor I w ish to report a case 
that was observed recently 


REPORT Of CASE 

A woman ged forty-one years reg tered at the Qin c May 8 194J b 
of accacics of headache vh ch had b ea p« ent for four j'ears Her mother had 
d ed of diabetes nd had had migr n Her past history was negat e except that 
she J a I bad inflwcn a m 1918 and pleursy an 1923 She alvays had consdered 
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henelf in good health although she had suffered from migraine for as long as 
she could remember She termed the migrainous headaches ordmarj headaches 
They had not been particular!) sererc had occurred about once or twice a 
month and usually had lasted all day Acetj Jsahcylic acid generally had produced 
relief 

The headache that caused her to come to the Qintc w as of an entirely differ 
ent type One evening while she had been sitting by the kitchen stove four years 
previously she had had a severe pounding generalized headache She had be 
come very frightened had broken out in a cold sweat and had placed her head 
between her hands The headache had lasted about ten minutes and had subsided 
as abruptly as it had started She had felt perfectly well after the attack had 
stopped 

Since that time these attacks had continued until she had become pregnant 
T year and a half before she was referrcl to the CImic The attacks had occurred 
about once a month and had lasted fir five to fifteen minutes She had noticed 
that she could precipitate an aitad hy making pressure on the right side of her 
abdomen During her pregnancy the attacks had become more frequent During 
the early months they had occurred about once a week and during the final 
three months they had occurred as often as two or three times m a single day 
She never had vomited during an attack until toward the final months of preg 
nancy After the buth of hot baby the attacks had conunued to become mote 
frequent they had occurred five to sit times a day usually m the morning 
They had begun to occur m rapid succession and during the two months before 
she came to the Clinic they had occurred innumerable times during the day 

The attacks were always idcnucal in nature They were ushered in by a 
udden severe generalized headache Her heart would often beat rapidly yet at 
other times her headache was so severe that any abnormality of the heartbeat 
went unnoticed She always became frightened panicky and had developed the 
1 able of holding her head in her hands until the headache subsided m one to 
fifteen minutes She generally broke out in a cold sweat Her husband had 
noticed that she frequently would become very pale and that this was particu 
larly noticeable about the hps After the anack had subsided she usually felt fine 
although she sometimes felt a little weak 

Between the attacks she had enjoyed good health After the birth of her baby 
liowever in January 1943 she had become more tired than usual had become 
weaker and had lost about I’ pounds (5 4 kg) 

Physical cxaminati n revealed a thin poorly n< unshed prehcnsivc woman 
Her height was 5 feet 5 inches (165! cm) and she weighed 118 pounds (53 5 
I'g ) The systolic bl< od pressure varied between 158 and 130 mm of mercury 
and the diastole varied between Jl'* and 100 mm The pulse rate was 134 
Ophthalmoscopic ctammation disclosed narrowing grade 1 and sclerosis grade 1 
(on the basis of 1 to 4 in which 1 designates the mildest and 4 the most severe 
cond tion) of the retinal arterioles a moderately large hemorrhage in the optic 
disk of the left eye and a smaller hemorrhagic region m the upper nasal margin 
of the optic disk of the right eye The tonsils were enlarged and contained pus 
Tlie heart was essentially normal except for the presence of a faint systolic bruit 
at the apex Examination of the abdomen revealed a mass in the right flank 
whch was considered to be the right kidney Just above and medial to this 
there was an area that was rather tender 
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The spccfic gravity of the unie was lON Urinalysis disclosed alburumuna 
grade 2 The concentration of hemoglobin v as II 4 gm per 100 cc of blood 
The cryihrocjte count was 4490 000 and the leukocyte count w s HJOope 
cubic millimeter of blood rcspecu ely A d ffcrcntial blood count did not d s 
close any d agnostic abnormalit) A flocculation test for s>philis was negau e 
The concentration of urea was JO mg per lOO cc of blood and the value for 
the fasting blood sugar which was determined on tv o occasonj^ as IfO mg 
and 14J mg per 100 cc rcspecuvcl) The basal metabobe rate v hi h also was 
deteenuned on two occasions was +I7 per cent and +7 per cent respect ely 
The clcctrocard ogram revealel a cardac rate of 9J sinus rachy ard a si rred 
QRS compl T in derivations 1 II and 111 s] ght axis deviat on t the left ot h d 
f wave m dcr at on If a d lo ampftude of the T wave i d nwatio ill 
Roentgenograms of the head and tliorat w re normal Srer oscop c roe tgeno- 
granis of the renal a id suprarrn I t gions re calcd a very ill defi ed rea of 
mere sed dens ty at the superior pole of the rght kidney The excret ry urog am 
revealed that the renal pel* s v as norm I on both s de but there v s definite 
ptosis of the right kidney and a soft tisso mass above the right kidney 
The patients family physician mad a tr ratve dagnoss of ch omafRnom 
and referred her to the Qtnic He stated that he h d se n her in on of th 
attacks and had found that her blood pre sure v as 240 mm of me cury sy»t lie 
and 120 mm diascobc His assistant alohdscnhrn n ttekad had found 
that her blood pressure was 260 mm systolic nd 126 mm d $t lie In v w of 
th s information the nther cypi al h st i> a p Ip ble right kidney v ith an area 
of tenderness medial and abo e th s kidney and tl e roenrg nol g c find ng of a 
oft tissue shadow abo e th rght kidney a d gnosis of pheochrom cyt ma 
on the rigl c side w s m de 

11 PHYSIOLOGIC CONSIDERATION 
Giucc M Korn 

Although adrenin has been isolated frequently from these pheo 
chromocytoffias that have been removed surgically or discovered at 
necropsy and although the clinical sj mptoms of these tumors can be 
explained by the absorption of excessive amounts of adremn because 
of the lack of a reliable method for determining the amount of adrenm 
in the circulating blood an accurate diagnosis of this condition has 
had to be made bv indirect methods In onlj one instance in the Iitera 
cure has the presence of a definite pressor substance been determined 
during an attack. Beer King ind Prinzmetal were able to demonstrate 
a pressor substance m the blood during a h>pertensive crisis induced 
by exercise At that time blood phsma vtas obtained while the systolic 
blood pressure was more than 300 mm of mercur> A marked pressor 
effect was produced by the almost immediate perfusion of this plasma 
through a denervated rabbits ear This was in contrast to the effect 
produced b> plasma of a normal subject Since ergotamine is known 
to annul the excitatory response of adrenin shortly thereafter the 
denervated rabbits ear was perfused with I 300 000 solution of eigo 
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tamine tartrate Subsequent!) the patients pHsma ^^as again perfused 
through the ear and at this time the pressor response had disappeared 
It uas felt that this reiersil effect of ergotamme tartrate on the pressor 
response of the patients plasma was most certain!) due to adrenin 
This w as later pro\ cn at operation 

Although the sea ere headache was the chief saniptom of the case 
ue are reporting paro\)smal hapcrtension was the most conspicuous 


Case of adrenal tumor 



feature and the question arose as to whether this was due to the 
sudden massue discharge of adrenm b\ a tumor into the general circu 
lation This brings up the question of the secretion of adrenm Vanous 
control ersies ha\e occurred as to whether or not adrenm is discharged 
continuously into the blood stream under normal circumstances The 
more recent work of Cannon has giten experimental proof that the 
suprarenal medulh does not secrete unless it is sumulated by nervous 
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impulses that js b\ stimulation of the splanchnic nerve puncture of 
the fourth \cnrnde or c\uMtion of the sensor\ ncr\cs Asph>^lJ 
strenuous c\crcjsc emotjonaf reactions such as fear or anxict} or tfie 
idmimstration of \anoiis dnigs would liberate adrenm Best and Taj 
lor also ha\ c stated that massage of the suprarcml gland causes passage 
of adrenm into the blood stream 


Cooc of adrenal tumor 



F g ISi -Ch nges in blood p essu c resulting from the intrase oos dminis 
tration of a 1 2J0 000 solution of histamine at the rate of 1 cc p r ninute be 
fore renosal of tu o a d cha gcj result ng from the tra nous adm mstrat n 
of physiolog c s U solut on t the rate of 1 cc per m nut after remo al of the 
tum r 

Since a method for determining the amount of adrenm in the blood 
IS still not available pinsiologit observations were made under basal 
conditions and during the aftacAs m the ca^ we are reporting Tbwe 
studies were limited because although the attacks occurred frequently 
they were of short duration 

Figure ?52 shows some of the changes in blood pressure which w 
ciirred during a spontaneous attack after exercise after turning the 
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patient on her left side and after malang pressure over the right kid 
ney Severe headache palpitation and pallor of the circumoral region 
of the face occurred ^\lth the increase in the blood pressure The 
attack lasted about fi\e minutes On another occasion after the patient 
had walked upstaurs rapidly an attack occurred which was similar to 
the spontaneous attacks m fact blood pressure was even higher At 
the height of this attack the chemical composition of the blood was 
normal except that the concentration of blood sugar was 143 mg per 
100 cc At another time the value for the blood sugar was 150 mg 
per 100 cc 

The increase in the blood pressure produced by the cold pressor 
test was slight m comparison with the rise m blood pressure observed 
during the paroxjsmal attack By turning the patient on her left side 
an attack could generally be produced This attack was similar to the 
other attacks and pressure over the right kidney produced a similar 
attack 

The patient was found to be hyposensitiv e to a subcutaneous injcc 
tion of 1 cc of a 1 100 000 solution of epinephrine An attack how 
ever could not be precipitated b> the subcutaneous administration of 
15 units of insulin which has been used to provoke attacks because of 
the antagonism which exists between msulm and adrenalin 
An attempt was made to inhibit the nse in blood pressure by the 
intravenous administration of a 1 250000 solution of histamine at the 
rate of 1 cc per minute The changes produced m the blood pressure 
are shown m Figure 353 At the end of rwo minutes the blood 
pressure had risen to 240 systolic and 140 diastolic and when the ad 
ministration of histamine was discontinued the blood pressure 
promptlj fell To rule out psychic stimulation phj siologic salt solu 
tion was administered shortly afterwards but no rise m blood pressure 
occurred After operation the same test w as made w ithout a significant 
change m blood pressure Further investigations in regard to these 
observ ations w ill be necessary 

These various observations together with the clinical findings led 
us to believe that in this case the attacks could be produced by condi 
tions which normally stimulate an increased flow of adrenin and that 
the paro\> smal character of the hv pertension could be explained bv^ a 
high concentration of adrenin m the tumor 

III SURGICAL CONSIDERATION 
O TllEHON Oacett 

Tumors of the suprarenal medulla occur with much less frequency 
than do tumors which involve the cortex of the suprarenal gland Rela 
tively only a few cases of medullary tumor have been reported In 
1939 Brunschwjg and Humphreys were able to collect 103 cases from 
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the htemure and since then only a feu mduidual cases ha\e been re 
ported In most of the eases that have been reported the tumors were 
found at necropsv I have been able to find reports of only thirty one 
ca^ m vihjch surgical removal of these tumors has been attempted 
The first case that was observed at the Clinic was reported by Dr 
C II iMajo m 1927 F-Iis was the first or second case in which opera 
tion was performed The case which we arc reporting is the fourth in 
which operation for this t>pc of tumor has been performed at the 
Qmic 

In the 103 cases collected bv Brunschwicr and Humphrevs the site 
of the rumor was as follows on the right side in forty three cases on 
the left side m thirtv four cases and outside the suprarenal gland in 
thirteen cases TJie involvement was bilateral in thirteen of the 103 
eases Although this tjpe of tumor has been found in children it is 
pnmanlj a disease of adults The distribution of patients accordin'^ 
to sex js about equal 

In the case which we are reporting we fortunate!) hid rather defi 
nite evidence that the tumor was on the right side In a number of 
cases it has been difficult to determine the situation of the tumor The 
anatomic inaccessibiht) of the suprarenal region makes it impossible 
m most instances to locate the tumors b> ph>sic3l examination Fur 
thermore the tumor often is too small to permit its localization by 
palpation 

The best wav to locate this tvpe of rumors is b> excretor> urog 
raph> and retrograde pvelographv These procedures often disclose 
some downward displacement of the kidnev on the involved side 
which indicates the presence of a tumor and m some cases they reveal 
a soft tissue shadow above the kidnej It has been suggested that 
roentgenographic examination of the renal region after injection of 
air into the perirenal tissues might aid in locating the tumor This pro 
cedure is not w ithout some danger It has been attempted at the Clinic 
on a few occasions but has been abandoned 

If the site of the tumor has been located accurately before opera 
lion the best surgical approach is the usual posterolateral kidney in 
cjsion with removal of the twelfth nb if necessary In cases in which 
the site of the tumor cannot be located before operation Brunschvvig 
Humphreys and Roomc and Coller Field and Durant favored a mid 
line incision m the upper part of the abdominal wall In such cases 
1 oung preferred to place the patient in the prone position and ex 
plore the suprarenal regions b\ means of separate posterior incisions 
I have had no experience with these approaches I believe how'ever 
that the posterolateral approach offers the best surgical access to the 
region in most cases Adequate exposure is extremeij important par 
ticularly on the right side because here the suprareml gland lies 
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directlj on the inferior tena ca\a and its \essels are ver} short and 
friable Furthermore it is important that the tumor be removed with 
as little manipulation as possible as excessive handling of the tumor 
may squeeze large quantities of adrenin into the circulatory system 
and cause an extreme elevation of blood pressure Patients have died 
during the operation because of this factor This type of tumor is 
very vascular and usually is surrounded bv a plexus of large veins 
w hich hav e thin vv alls fortunatelv for the surgeon this type of tumor 
almost invariably is well encapsulated 
The choice of anesthesia is very important When spinal anesthesia 
IS used for the removal of this type of tumor the blood pressure is 
difficult to control therefore this type of anesthesia is contraindicated 
In the case that we are reporting a general anesthetic was admims 
tered through an intratracheal tube A cannula was inserted into a vein 
so that it would be available for the intravenous administration of 
fluids in case this procedure was necessary m the course of the opera 
tion Sodium nitrite was available to combat an excessive rise in the 
blood pressure and epinephrine was available to combat any decrease 
m the pressure With these arrangements we were prepared for almost 
anv thing that might happen 

The operation was completely without incident During the opera 
tjon the svstolic blood pressure never rose above 200 mm of mercury 
and never fell below 50 mm The convalescence was completely un 
eventful except for an attack of gallbladder colic which occurred on 
the eighth day after operation The patient has had one other attack 
of colic and recent roentgenographic studies reveal the presence of 
gallstones We plan to perform a cholecystectomy in the near future 
The value for the blood pressure remained normal (90 to 110 mm 
svstolic) after the operation When the patient was dismissed from 
the hospital on the fourteenth day after operation the wound had 
healed 

According to Best and Ttvlor the concentration of adrenin m the 
resting suprarenal gland is about 0 I per cent of its moist weight and 
the total amount in the suprarenal glands of man is about 10 mg The 
tumor weighed 198 gm when removed Doctor Kendall was able 
to extract 68"’ mg of pure crvstalhzed adrenin from the tumor or 3 44 
mg of adrenin per gram of tissue It has been estimated that the 
adrenin extracted from this tumor would make 700 ampules of the 
regular 1 1 000 solution of epinephrine that is produced commercially 

We believe that this is the thirtv second case of tumor of the 
adrenal medulla m which operation has been performed Eight deaths 
have been reported a mortality rate of 25 per cent We believe that 
With proper preoperative and postoperative care with anesthesia ad 
ministered as suggested by Doctor Lundy and with minimal handling 
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of the tumor dunng sui^ical removal the risk of operation can here 
diiccd vcr> iT]3rcriall> Although this tjpe of tumor appears to be 
reJafJtelv rare if mat he that its rarifv ma^ be more apparent than 
real 

The plij sician v\ ho referred this patient to the Chnic certaml) is 
to he congntiihtcil for having made the original diagnosis of this rare 
condition 

{V f ATKOLOSlC CONSIDERATION 
AtVLCOUM B Dockcxty 

Tlic suprarenal glands consist of >ellovv ish cortical and brownish 
niedullarj tissues fused together into homogeneous units However 
this unification exists onI> in the higher forms of life for embryolog 


HISTOGENESIS OF ADRENAL MEDULLARY TUMORS 



NEUROBLAST 

(neuroblastoma) 

(SYMPATMICOBLASTOMA) 



GANGLION CELCX 

(ganglioneuroma) 

Fig 354-H itogenes of 



medullary 

EPITHE.L1UM 



CHROMAFFIN CELL 
(paraganglioma) 

(CHROMAFFINOMA) 

(pheochromocytoma) 

of ihe supraitn I nvedtiU 


vcally m all species possessing suprarenal glands and anatomically in 
terrain of the lower forms cortical and medullary components are 
entirely disassociated The cortical elements are derived from the 
lining of the celomic cav it> and arc mesodermal The medullary com 
ponent springs from the neuro ectoderm A glance at Figure 554 re 
veals that this primitive neuro ectoderm (medullary epithelium) giv« 
rise to two mim lines of sympathetic nerve cells which mav be 
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identified m the de\elopment of the suprarenal medoUa Neuroblasts 
are the embnomc cells of the first line and gi%e nse to neuroblas- 
tomas or s\*mpathicoblastonias reputcdK the second most common 
abdominal tumor of childhood Left-sided tumors tend to metastasize 
to the skull probablv b\ 'n'a\ of the \crtebral s\-stem of veins This 
n-pe IS often referred to as the Hutchinson tumor The liver bemg 
in contact unth the nght suprarenal gland, is the site of earlv metas- 
tasis of a neuroblastoma on the nght side commonlv called the Pep- 
per tvpe Both t\ pes are highU malignant, as are also neuroblastomas 
hich occur elseu here than in the suprarenal medulla 



R— 3jj — PheochromooTonu showirc the dark staining sp.adle cells I lag in 
close prosnnns to a thin ailed sascoiar space Such a telanoa nu"ht esplam 
the sudden release of adrenal n n o the cencral circulation. Sec ti on stained with 
heniatox>Im and cosm (X 10 0) 

Ganglion cells ma\ be regarded as differentiated ncuroblasts and are 
seen m ganglioneuromas These tumors are rare m the suprarenal 
glands and are more commonK encountered in connection mth the 
ssinpathetic gangha of the cervical mediastinal and retropentoneal 
chains In adults ganglioneuromas arc usually benign, but among 
children, an adnu.\ture of neurobbsts is sometimes found and the re- 
sultmg tumor bemg onl\ partialis differennated, is malignant. 

Stemming from the second Ime of descent (Fie 35t) is a cell 
characterized bs the detelopmenc of cstoplasmic granules possessing 
an affinits for chromium salts and accordinub called a “chromaffin 
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cell Such cells arc by no means limited to the suprarenal medulla but 
occur m the carotid bodv organ of Zuckerkandl and elseuhere Turn 
ors m3\ arise from cliromaffin cells lo these \ arious sites and the cells 
of the tumors so formed retain the nropertv of chromafKnity CFi'^s 
355 and 356) 

The terms chromaffinoma and phcochromoc> toma have b\ com 
mon consent been used to descnlie suprarenal tumors of this type in 



\ 

u. c*- 

1 g 3S6-P1 drOTio it n urad I shoinffpin uU b d fi clystppltJ 
1 romaffin gran Ics m tl cMopI i of t1 c t m r 11 S t i ta ed tl 
h n ato >I n 1 1 co n IX } t) 

nsmuch as the\ almost c\cliisi\cl> produce the clinical phenomena of 
h>peradrenalisni The term paraganglionoina is reserved for extra 
adrenal chronnlfinomas such as tumors of the carotid bodv Para 
ganghonomas nrelv produce paro\>smaI hypertension As n matter 
of fact recent studies have shown that even in chroimftinonus of the 
suprarenal gland the cytoplasmic granules Ime nothin to do with 
the production of adrenm by the tumoi cells 
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Anomai ICS of the upper part of the unnaf> tract arcrobserved more 
conimonl} than anomalies of anv other sv stem of the bocl> Althou h 
ili sucli anomalies arc not pathologic lesions fii)l> 40 per cent of all 
pitholoi,ic conditions of the kidne> and ureter are due to congenita) 
inomalics These anomalies assume clinical importance in connection 
ujfb the iJiagnosjs of intra abdominal snelhngs 
During the car]^ mtra urenne period the primitne kidncv occupies 
a position in the region of the future true pelvic caiit> In the course 
of development it usuallv ascends to the ultimate lumbar position As 
a consequence of incoinplctt migration the I idnc> may assume per 
manentlv an abnomul position This condition is 1 noun as renal ecto 
pia The ascent of rlie lidncy ma> be arrested m the pelvic iliac or 
lumbar region The pehic region is die most freqvent site of an ccto 
pic kidncv The cccopic kidncv in anv site is surrounded bv innumcr 
ible blood \ csscls from v anous sources 
In recent weeks three eases of renal ectopia encountered bv three 
di/Tcfcnt surgeons at the Clime have presented problems m diagnosis 
and treatment 

REfORT OP CASEi 

Ca E f-A mated man ged th n> n nc }ea s tint reg teed t t/e 
Cl n c carl) n 1940 Her eh / ompla nt v« pa n m the r g! c lot cr qu dr nc 
f the bdomcn v li eh had been pr sent for five montl $ She also scat d th t 
I c I ad ne r b cn reaJh v ell s nee th left o ar> h d be n remo ed n 1917 
On ct ni n t on of thi ell n ur hed vom n nwh ng bnorm 1 was foun I 
i-scept a t nder c>scic ma s m the region of the r ght adn xa of th ot r nd a 
Item V hi h as n K nornial si 61 e I ad not had men rrh gia or net o 
hagia nd her sjmpt m vere r ufficent t j stf^ operar n t that tm 
The pit c t gain pr rented h r elf at the Clin c on August VO 194V con 
plaining of men rl g a of three i nths durat on The find ng on physical 
m lat ere dent c ! v th thos on the p evi us v r tc pt that the t ru 
5 cons d r hlj larger nd xt nd d h If ay to the un I leu Routi labor 
r ry t minati n of the urine reve I d a speafic gravity of 1 0 0 n albumin r 
gar and m croscop c exanunau n of tl e rne g c negac c result She ha I 
14 gm of h moglobin per 100 cc of blood and 4 S OCOO erythrocyte nd 94'W 
leuk ytes pe ubic null meter of blood Roentg op a ns f the thora d d n t 
icveal 3 y ab orma! cj 

At oper tj n perfonned on September 1943 tl rough a s co id ry )o nnd 
1 1 me ion mult pie uterine fibro d bilateral chrome s Iping n a d right yscc 
ophonts vere fou d Total abdcnnnal hysterectomy b kce al s Ipi gectom 
and right oophorectomy v ere pe form d O r uc ne \pl rat on of tl abdom n 
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the nght kidnej ^^as found in its normal position but the left v.as situated at the 
bnm of the pchis Its blood suppl> was normal and it was norma! m all other 
respects Consequent!) it was not disturbed 



lit ?57 (Case 1) —Exetetot) urogram the outline of the left ktdne> is Msualited 
OS erl) ing the sacrum 

The panent made an unesentful comalescence and an excrctor> urogram 
was made before she was dismissed from the Clmic (Fig 357) 

Case 11— A mamed woman, aged twenty fire )ears came to the CHinic in 
Apnl 1943 complaining that four >ears previously she had lost ’O pounds (91 
kg) and could not regain her normal weight Slie also stated that at the 
same ome she had had an attack of pain m the nght low er quadrant of the ab 
domen which lasted seven da>s Dunng the first three days of this attack she 
had suffered from nausea and rominng The doctor in her home localit) had 
diagnosed her condition at that time as nght ovanan ost with torsion 

On examination at the Qimc an exophthalmic goiter was found and th)roi 
dectomy w as performed The patient renimed later for consideration of the mass 
in her pelns Ph>sical examination revealed a c>siic mass in the region of the 
nght uterine adnexa No other abnormahaes were noted Routine laboratory 
examination of unne and blood as well as a roentgenogram of the thorax, re 
vealed nothing abnormal The basal metabolic rate was normal 

The patieni was advised to have exploration of the right adnexal mass She 
consented and on August 3 1945 through a ptimary low midlme incision a 
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rctroperiioneil tumor just abo\e the nm of the true pelvis as found \ hich dis- 
placed the cccum anl tcnjinal ponon of the ileum anteriorl On nesn^tV 
nj, per toneum tl e mass was found to he the right Kidnej It was nomwl 
m 11 respects except it pos tion The only pailiol g c Jes on n ted thm the 
1 d men an 1 pchi \ a appendcitis grad J (on a grading b s of 1 to 4) 
{ r \ hid pp n fe t< my w s pc fomic I Ibe kidnej \ as not d curbed 





r g 558 (Case 11) -The ght kidney is visual led o eil> ng ih sact m tl e 
T ght ureter is al o out! ned 

The pat ent s con ale cence « s on entful and dur g ih s t me an cxc ec ry 
rogram w s made wh cl revealed no abnormahty oti er iha i the ectopic right 
kidney (Fig 358) 


Case III -An unmarned v o n n aged n enfy e ght y ars ntered the Cbm 
on August 12 1943 for gen ral eeam nati PI ys cal e amin uon reveal d a tH 
developed an I well nourish d \ om n with no abno maht es e cept a large cysuc 


mass m the r g on of th r ght aJn xa of the uterus Rout ne laboratory c amina 
tion of the blood nd urine a v 11 a a ro ntgenogram of the thorax re I d 


nothing abnormal 

Ejcplorauon of thi pelvic m ss v as advised On August V 1943 through t 
pr mary low m dime mcis on e pJo aaon of the ent re bdomen was irned ou 
Tbe oriy abnormal ty found w s the bsence of the r gl t kidney fr m its usual 
position and the finding of yst c m ss m asur ng approximately 18 by 12 h 
10 ctti la the oght s de of the tru pelvis The left k dney v ent ely onral- 
On incising the peritoneum ox rfy ng the pejvic m ss it s found to be 
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nghtUdne> In addition to jts abnormaHocaaon it w as hydronephroiic gtadc 3 
This ectopic kidney dern ed its blood supply from the right hypogastric artery 
through several branches one of which caused marked angulation of ureter just 
below the uretcropehic juncture and presumably was the cause of the hydro 
nephrosis Right nephrectomy was performed The pathologists reported hydro 
nephrosis with destruction of approximately 80 per cent of renal substance 
The patient had an unctentful con\a]escencc 

COMMENT 

I have reported these cases to serve as a reminder of the possibility 
of ectopic kidney m all cases m which a pelvic mass is found The 
condition is easily diagnosed b> excretory urogram 
In Cases I and II the ectopic kidney did not require treatment but 
in Case III it did Treatment should be chosen in accordance not onl> 
with the anomaly but also with the nature of the pathologic condition 
of the kidney ^ch case is an individual problem 
All of these three patients were women in the child bearing age and 
It IS conceivable that an ectopic kidney situated in the true pelvis could 
interfere with parturition It might be so bound down bv blood vessels 
that It could not rise out of the pelvis with the enlarging uterus and 
thus might interfere with parturition In such a situation I believe 
nephrectomy is indicated 



treatment for congenital absence of 
THE vagina 

\ iHciL S CoussiLuen ^sDFincnERS Sluder Jr 

As rfA5 been poinfcd out M Fjlfe * one of the Greatest dilHcufties m 
developing an adequate ftchnic for the treatment of congenital ab 
sence of the vagina is the Jack of suitable clinical matcnal on which 
to base tcchniLaJ experience Numerous procedures have been devised 
for correction of this anoimh Descriptions of these methods and of 
various modifications of them arc numerous and readily available in 
the literature ^Aith the exception of one or two senes of patients 
however the number treated b> an> one surgeon has been limited 
fn the hccratiire are man> reports of single cases m which success 
was partial or good witli a given technic The unreported single cases 
of failure or if the bowel has been empjoved of deaths must be as 
numerous is if not more numerous than those mentioned in the 
previous sentence 

The Aldndoc Counseller method has been used bj the senior author 
in thirt) fiv e eases in the hst sev en v ears The surgical technic g«d 
i]ali> has been adaptci and altered as aUo has the care of these pa 
tients so tine now a fairlv standard technic is used with definitely pre 
d/cfiblc results Manv di/Jicitkics have been overcome and much has 
been learned throu|,h the opportunity to arrive at a standard proced 
ufc if m no other way than by trial and error 
In 1 more extensive article now m preparation thissui^ical technic 
will be described m detail the changvs that have been made and the 
reasons ft r the changes w ill be enumerated and shortcomings and com 
plications will be discussed Bv evaluating the cases m which opera 
tion has been performed bv one surgeon with one technic as pare of 
a total of sixty six cases in which five surgeons at one institution have 
employ ed v anous surgical procedures it is hoped that some dehnite 
contribution miy be mvdc to unde^tinding of and treatment in 
these cases 

HISTORY AND PHYSICAL FINDINGS IN THIRTY FIVE CASES 
In feminine physical development, mental capabilities race and eco- 
nomic status the present thirty five patients were a cross section of 
voung womanhood Their outlook ran the gamut of the types of psv 
chologicai ad;ustment from suicidal tendencies through assumed n 
difference to a childlike faith that their condition could be relieved fax 
surgical means much as a birthmark might be removed or a deviated 
septum might be strojffhtcned Beneath this outward adjustment how 
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ever lay a profound feelinc of infenoritv which bade fair ultimatel) 
to w reck their liv es emotionallj 

With the exception of five patients ail were less than tvventj six 
vears of age and twent) of them were between the ages of eighteen 
and twenty two jears No regular lower abdominal discomfort mam 
marv tenderness or general malaise was noted bv nineteen (54 3 per 
cent) while the remainder (45 7 per cent) had a definite mohmen In 
three of the latter group the s>mptoms were sufficient to require re 
nioval of the uterus with its functioning endometrium and a fourth 
patient is to return for a similar procedure In this same group the 
time of the first appearance of mohmen varied from the normal age 
of thirteen vears to tvventv three vears In at least sik cases mohmen 
did not develop until the patients had been given estrogens by their 
phjsicians who had mistakcnlv assumed that the condition present was 
simple amenorrhea 

Either unilateral or bilateral hernias occurred in six (17 per cent) of 
the cases Three of these hernias were repaired at the time of operation 
to construct a vagina and three had been repaired previouslv In three 
of the cases an ovarv was found presenting at the inguinal ring 

Twelve (34 per cent) of the patients previouslv had undergone op 
erative procedures on the vagina Tf this consisted of a mere incision 
for imperforate hymen the rectovesical space was disturbed verv 
little If a serious attempt previouslv had been made to open this space 
the difficulty of construction of a vagina was increased tremendously 

The infantile uterus in these cases usuallv consists of a band like 
structure running across the pelvis with atrophic tubes and normal 
ovaries attached The concentration of estrm m the urine vanes within 
normal limits and a corpus luteum frequently has been observed m the 
nv anes 


Fifteen of the patients were investigated urologically The kidneys 
of SIX were normal Of the remaining nine patients the left kidneys 
of SIX were found congenitallv absent two had ectopic pelvic left kid 
nevs and one had a duplication of the left ureter Thus even though 
less than half of the patients underwent urologic investigation nine 
7 per cent) had some major anomaly of the urinary tract 


SURGICAL TECHNIC 

The opening of the rectovesical space if it has not been disturbed 
previously is not technically difficult Proper orientation is essential 
1 ms IS facilitated by placing a de Pezzer catheter m the bladder care 
tullv palpating the anterior rectal wall and palpating the vaginal dim 
pie which usually will reveal the upper limits of the perineal bodv and 
indicate the plane of cleavage to be followed 
Anteroposterior traction is made on the vaginal dimple and a trans 
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\erse incision is nwdc r/irone/i rhc mucous membniric nu(iwa\ be 
tueen anus and urethral meatus and just above the upper limits of the 
perineal bodv T/ic small amount of tissue separating the rectum and 
bhddcr IS arranged m frannersc sheers and forms a well defined plane 
ot cleavage Bv blunt separation the bladder is pushed upuard and the 
rectum downward The peritoneum ustialh is encountered before the 
desired depth is rcachcti bur ir can easiJv be rolled upward and bad 
w ard from the 'tntenor rccnl vt aM 
The percentage of ioss of the stin graft soon to be described is 
dirccih proportioml to the amounr of Weeding encountered and to 
the diiricultv cvpericnced m controlling ,t It is possible to open manv 
of these spaces with almost no bfccding and in most cases such bleed 
mg js IS present cm be controlled b> several gauze sponges parted 
into tlie ciMtv and left in place for a shorr time Each suture used 
(is(m//v means the loss of Of cm of s^^in graft over and around this 
area The most troublesome area of bleeding when it does occur is 
along the himcnal picvus of veins The loss of continuicv in the graft 
here IS nullified bv the cpithehimi of the inrroifus cYtending inward 
to cover this area 


The hollow Incite vagiml mold now in use has been evolved bj 
much trial and error and changes hawe been dictated bv evperience 
It IS of a blunted torpedo shape and is 4 inches (about 10 cm ) Ion*' 
and inches (about 4 cm ) m its grearesr diameter The proximal 
ly inch (about 4 cm) is beveled super/orJv ind inferiorlv where ii 
lies under the urethra and over the anal pouch The disnl end is per 
fonted b> two 0 3 cm boles and the proximal end has a I cm button 
on it w Inch is also perforated for purposes of drainage This mold fits 
rather snuglv in the vagina of a normal nullipara and if not lobn 
caced IS easily retained bv the pitienfs without mechanical aid 

The mold is covered with a split thickness sUn graft measuring 
10 bv 4 cm taken with the Paget dermatome from beneath the breast 
or from the inner surface of the thiglt The mold covered w ith skin 
IS placed in the prepared cavit> and all areas are smoothed out over 
It by rotating it several times and b> manipulating it from the rectum 
and through rhe abdominal wall 

The mold is held snugU m place w ith an adhesn e binder and is left 
undisturbed for fourteen davs Punng this time the patient » lept w. 
bed with a retention catheter in placx? and is given a diet free of 
residue Since the operation is performed under pentothal sodium an 
esthesia very httle postoperative nausea is experienced Seldom more 
chan a minimal amount of discomfort is experienced on the first two 
postoperative days The morbiditv m our cases averaged less than 
one day , 

On the fourteenth daj the mold is removed the cavitj is mspecteo 
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and imgated and the mold is replaced The next daA*s are de 
\ oted to the patient s gettine back the strcnsrth of her legs learning to 
change the mold herself and learning how to take a dail\ vinegar 
douche On the sncteenth da\ she is dismissed from the hospital 

RESULTS 

The results are considered good ooIn A'hen the 4 inch (about 

10 h\ 4 cm ) mold can be retained postcnor to the constnctors of the 
mtroitus without discomfort, better than a 9? per cent take of the skin 
graft has occurred and no suiglc area of loss of contmuit\ of the 
graft IS larger than a dime (about 1 8 cm diameter) Of these thim 
five cases in n\ent\ five these ngid criteria of good results were met. 
In an additional four cases the cntena A\ere met onl\ after a second 
skin graft had been inserted In one of these four cases weeping gen 
eralized dermatitis de\ eloped SLvtcen da\s after operation and the en 
ore graft was lost Four \ears later the cavitv was reopened and a 
good result was obtained with a second graft- This patients pcrse\er 
ance was inspured bA a sister who was subjected to operation at the 
same tune as her own ongmal procedure and who had been happilN 
married for three a ears In a second case of the four a small abscess 
m the vault contributed to the nccessitj for recrafting In the other 
tw 0 cases of the four the successful regi^ting was necessitated bA loss 
of contmuiCA m the vault, which had alloA\ed contraction and adhe 
sions of the vault making ic impossible for the mold to be retained 
In three case^ the result was ohIa fair In one, the vagina will admit 
two fingers and the depth is j inches (about 8 cm ) the cavin is com 
pleteU epithelized but contracaon of the vault necessitates the patient 
using a smaller mold In one of the three cases depth of the ca\ntv 
IS oniA inches (about 6 cm ) due to loss of contmuitA of the graft 
m the vault, with closure of the space The third patient of the three 
w-as subjected to regraftmg with ooIa fair results the woman has been 
mamed for tw o a ears and she and her husband find coitus sansfactorA 
but she has not been exammed smee her dismissal 
In three cases the result was poor at the time of dismissal and the 
patients have not been re-exammed One of the three patients, althouch 
the vault was contracted at the time of dismissal has been happil\ 
mamed for three a ears In the second of the three cases in wluch 
operation aa as performed sca en \ ears ago 50 per cent of the slon graft 
AAas lost in irregular areas throughout the space The third patient was 
dismissed wnth directions to use a relati\el\ small mold because of 
contraction of the vault 

c hiAe been grcatl\ concerned about loss of a poraon of the craft 
and have tned vanous means mdudinc regraftmg to overcome this 
difncultA Loss of a portion of the craft does not often occur but it 
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cin occur and therefore must be reckoned with There will be no 
contraction of the \3ult or of the size of the vagina so long as the ong 
inal mold remains in posittott If the mold is removed for 3n> length 
of time while the tract is not conipletel> epithelized some contraction 
uill result 

For some unknown reason skin grafts m the vagina will not prolif 
critc or grow on denuded areas as thej do on the surface of the body 
Up to now jf has been necessary to regrafe a denuded area Recently 
through the co operation of our colleagues we have found a method 
that will stirnulate these grafts to grow m the vaginal tract Now 
therefore when the mold is removed and any loss of the graft is evi 
dent or whin there is any loss of the graft later bv virtue of infec 
tion it is possible withm a short time for the graft completely to 
cpithelizc tiic vigmal tract This method will be evplamed in detail in 
1 Infer communicntion 

REFERENCE 

I fall F H Smple Method of Al k ng n Arufici i Am J Ob« 4 

Gjne ¥<f<06-9l? (S > IWO 



BILATERAL ORCHECTOMY FOR CARCINOMA OF THE 
PROSTATE GLAND PRELIMINARY REPORT 

John L Emmett and Robert S HA^tM 

The experimental worl concerning biHteral orchectomy for car 
cmoma of the prostate gland carried on by Huggins and his associ 
ates ^ ® IS one of the most outstanding contributions to medical sci 

ence in recent years It is too soon however to evaluate the ultimate 
place in surgery of this procedure It already has been suggested* that 
the operation may be only one of palliation and that therefore it 
should be reserved for the terminal stages of the disease Although this 
assumption may prove to be correct our feeling is that sufficient data 
hate not yet been accumulated to substantiate it Up to the present 
we purposely have published nothing concerning our experience at 
the Clinic with this procedure because we have felt that our data were 
not sufficient and that our follow up study was not long enough con 
tinned to justify conclusions of any importance Inasmuch as conflict 
ing statements are now appearing in the current literature m which 
conclusions arc being drawn from obviously too small senes of cases 
and from results of relatively short follow up studies it seemed that a 
study of our material at this time might be justifiable and possibly of 
some value r- 

From June 1 1941 to December 31 1943 inclusive 220 patients 
With carcinoma of the prostate gland were subjected to bilateral or 
chectomy at the Clinic Fifty six of these patients returned for re 
examination at some time after operation An attempt has been made 
to keep in touch with the remainder by means of follow up letters In 
evaluating the data which will be presented here it must be kept in 
mind that several of the operations concerned have been performed 
too recently to allow of follow up study 
Of the 220 patients presented in this study 164 (74 5 per cent) gave 
evidence of metastasis as demonstrated by one or more of the follow 
mg methods (1) clinical evidence (pam) (2) rocntgenographic dem 
onstration of metastasis to the bones and (3) elevation of the serum 
acid phosphatase (5 or more King Armstrong units) Fifty six of the 
220 patients gave no evidence of metastasis Of the 164 patients with 
metastasis 108* were subjected to transurethral prostatic resection in 
addition to orchectomy Of the fifty six patients without evidence of 

On thirty of these patients the transurethral resection t\as done scteral 
months or years prior to the orchectoni> On the remainder it was done at or 
near the same time 
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operation ^hile another 22 per cent were given some relief Unfor 
tunately ho%\ever m mam cases the relief of pain proved to be only 
temporary This is illustrated b> an analysis of the seventy six cases 
(Table 2) in which excellent immediate relief of pain resulted from 
orchectomy It xvill be noticed that in the large minority of cases the 
pain recurred within a few months Onlv a small number of patients 
remained comfortable more than a year although six of the patients 
under consideration here haxe remained free of pam for more than 
eighteen months So far in this study^ we have detected no means of 
determining before operation which patients will be relieved of pam 
or for xvhat period the relief can be expected to continue 
The second important clinical problem is the efficacy of castration 
in cases of carcinoma of the prostate gland in which evidence of metas 
tasis cannot be demonstrated clinically chemically or roentgenolog 
ically In the present senes were fifty six cases which fall into this 
category An analysis of these cases is presented m Table 3 Six (11 


TABLE 3 —FIFTY SIX PAttEMS WITH CARCINOMA OF THE PROSTATE GLAND 
BUT IN EXAMINATION OF WHOM EVlDINCE OF METASTASIS COULD NOT 
BE DEMONSTRATED CLINICALLY CHEMICALLY NOR ROENTCENOLOGICjVLLX 
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per cent) of these patients arc now dead while nine (16 per cent) 
have given evidence of metastasis since operation Two of the patients 
lived only six months to one year while three lived more than a vear 
after castration It is ohv lous that these data are insufficient to \v arrant 
any conclusions When considenng the cases m which metastasis ap 
peared howev er it must be remembered that metastasis mav have been 
present at the time of operation even though it was impossible to de 
tect It More cases and a longer follow up period will be necessary 
before the results of this procedure as a prophylactic measure can be 
evaluated 

Since introduction of orchectomy in this disease the question has 
been ashed if orchectomy alone will relieve symptoms of urinary oh 
struction so that some form of operation on the prostate gland is ren 
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Ocrcd unncccsMty Tn this senes sm\ tuo paiiems were subjected to 
orchectoim onl\ All others were subjected to transurethral resection 
either at the same time as orchectomy or at some previous time Of 
these st\t\ two patients twenty four suffered with definite symptofiii 
of obstruction In seventeen of these twenty four eases (71 per cent) 
tlicrc was definite improvement In the remamder relief of svfnptonw 
was not obnincd 

The question has been raised whether the prostate gland undergoes 
regression m si 2 c and induration following orchectomy and if so m 
vv hat proportion of eases do these effects occur Fifty six of our pa 
tients have rerumed for re eximinarion Concerning only forty five 
were there sufficient data on the record to allow of any inference in 
this regard In five of the cases regression had been so marked that it 
would have been impossible from digital rectal examination to make a 
diagnosis of carcinorm of the prostate gland In ten more cases re 
gression w as definite w hcreas in the remaining thirty no change as 
tompared w ith prev ions examination could be demonstrated (Table 4) 


TVDIE 4 — REGASDISC REGRESSION IN SIZE A^D COVSISTCNCV OF TOT 
prostate CIXND roLLOUtSC OSatECTOMX 
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Although we luve seen some evidence of regression of metastatic 
iesions m the roentgenograms following orchcctomv it has been of 
rather infrequent occurrence Of the fifty six patients who have re 
turned for re examination forty one had g«cn roentgenograpbic evi 
dence of metastasis prior to operation In only three of these cases was 
improv ement noted in subsequent roen^enographic study In one of 
them how c\ cr evidence of metastatic lesions m the bone disappeared 
and the case is of sufficient interest wi be described here 
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be onlj slightly enlarged In the right lobe of the gland rverc several hard fim 
nodules There was no question m the mmd of the examining urologist but that 
the growth m the prostate gland was malignant The value for serum acid phos 
phatase was only 4 5 King Armsuong wiHts Roentgenologic studies disclosed 
metastatic carcinoma imohing the tuberosity of the right ischium and destruc 
tion of the body of the seventh thoracic >cncbta The concentration of hemo 
globin was 148 gm per 100 cc and cr>lhroc>tes numbered 5010 000 per cubic 
millimeter of blood Bilateral orchectomy was perfotmed Jamnry 2 1942 The 


patient experienced almost immediate relief of pam 

He returned for re examination on May 25 IW at which time he was feel 
mg well and liad no symptoms Roentgenograms showed that the lesion m the 
right ischium had entirely disappeared Compression of the seventh thoracic ver 
tebra had persisted as would be expected The values of scrum acid piiosphatase 
and serum alkaline phosphatase were 17 and 7 8 King Armstrong units respec 
lively On rectal cvammation the prostate gland felt normal m size and con 
sistency and it would have been impossible at the time of the examination that 
IS under consideration to have made a diagnosis of carcinoma of the prostate 
gland 


There has been much discussion concerning interpretation of the 
concentration of acid and of alkaline phosphatase in the blood It will 
be recalled that in the beginning of this paper we stated that 164 of 
our patients gave evidence of metastasis cither clinically chemically 
or rocntgenologically By definition we stated that chemical evidence 
of metastasis was present when the value for serum acid phosphatase 
was 5 or more King Armstrong units The alkaline phosphatase was 
not considered m this definition The values for acid and for alkaline 
phosphatase m this group of patients are shown m Table 5 The most 


TABLE 5 — VALUES TOR SERUM ACID PHOSPHATASE AND FOR SERUM 
ALKALINE PHOSPHATASE IN CASES OF CARCINOMA OF THE PROSTVTE 

GLAND*t 
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Ele ated Acid 
and Alkaline 
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Normal 
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but Elevated 
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Patients with 
metastasis 

35 

53 

8 

36 

132 

Pat ents without 
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36 

0 


0 

36 


Total patients with metastasis “164 Total patients without metastasis = 56 
Phosphatase deteraunations made = 132 Phosphatase determinat ons made = 

t Definition Aad phosphatase 0-S King Annstrong units = nonnal 
\lLaIine pho phatase O 10 King Annstrong units = normal 
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signi/Jcanc /inJing in this tabic is that o{ the 1S2 patients uith metas 
tasis on u horn phosphatase studies v, ere made the serum acid phos 
phitasc and scrum alkaline phosphatase levels of thirty five were nor 
nial The scrum acid phosphatase of still another tliirt> six patients was 
normal but the value for serum alkaline phosphatase was elevated This 
suggests that almost 54 per cent of patients with metastasis give false 
negative determinations if the acid phosphatase is considered the de 
temiimtion of importance Nothing can be deduced regarding false 
positiv cs as b> definition in Table 5 we hav e regarded a value for acid 
phosphatase of 5 or more King Armstrong units as indicative of metas 
tasis Of interest is the fact that tliim sue patients with clinical or 
roentgenologic evidence of metastasis had normal acid phosphatase but 
elevated alkaline phosphatase values 
In this senes we encountered one case of pathologic fracture It in 
vohed the left femur and the fracture healed spontaneously following 
orchcctomv One patient entered the hospital with complete paralysis 
of the lower extremities from metastasis to the spinal column There 
was no improvement after orchcctom> and the patient died within two 
months In anotiier case paral>sis developed thiiT> six hours after or 
chectom> Wc have information that paralvsis has developed in four 
more cases since orchectom> was performed at the Clinic In two of 
these cases ic occurred within nine months in one withm five months 
and in one within a few months after orchectomy 
Another interesting observation of the results of orchectomy has 
been the relief of ureteral obstruction caused by extension of the car 
cinoma to involve the terminal portions of both ureters The case now 
to be reported is illustrative 

A carpenter fifty four years of age fine came to th amc m July 1940 
bee use of unnary obstrocoon caused by a ca cuiom of the pr state gland 
Tliere a* no evidenc of w rastass The concentr ton of Wo d urea as 34 
mg per 100 cc and residu 1 un e measured mor than IJO cc Tr nsurethraJ 
tcsecuon v as p rformed July 0 T ssue weghing J4 gm v s rem ved The 
pathologist s d agnos s as adenocarcinoma grade 2 Folio vi g the resect on, 
the man was given course of r entgen therapy He \ s dsm sed from die 
On in good cond tion he could vo d v ell nd empty fiis bladder completely 
The man retur ed to the Qmc eghtee months later (D cember 1941) 
tat g that r miy he had > cn blood n his rme He vas give stilb strol 
and was advised to take 1 mg da ly on alternate weeks 

In May 1941 the patient r turned agai compi mi g that he didn t feel 
V ell He was void ng norm Ily nd theterzst/on dseJosed o ly 20 and 40 cc 
of residual ur nc on t o e am at on On rectal e m nat n the entire pelvis 
was frozen v ith a huge maig nt mass The oncentrato f blood ur a w s 
156 mg per 100 c a d tl t f blood creat ne 6 0 mg pc 100 cc Th vsl 
f r acid ph ph ta a d alk lin |I s|latsev\c 5 4 and 15 I Kii g Ar n trong 
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units rcspecti\el> There \sas no cadence of meustasis on roentgenologic 
aimnation 

The patient nas hospttah/ed and drainage by urethral catheter wis instituted 
The unnarj output was about 2 000 cc dail> but the urine was of very low 
speafic graiit> and after seteral da>s drainage the concentrauon of urea did 
not fall Bilateral orchectom> was then done The catheter was removed two 
days later On the fourth postoperame da> the taluc for urea was 10’ mg per 
100 cc. of blood and by the tenth postoperame da> it was 92 and the concen 
tration of blood creatimne w as onl> "*2 mg per lOO cc The patient felt much 
improved and was dismissed A letter recewed from the patient t%%o months later 
stated that he was in eveclient health 

It IS difficult m a studj, of this land to place much reliance on such 
poorly measured data as improxement in patients general health and 
increase or decrease in v. eight This is cspecnllj true u hen most of 
the follow up information is obtained from letters of inquiry For this 
reason we bate not given such data statistical consideration here 
Nev erthcless improv ement of a patient s general health and w ell being 
occasionally is more striking than is his improvement m other ways 
that can be more accurately measured The following case is exemplary 

A railroad brakeman smy > ears of age lint came to the Qmic m July 1937 
because of symptoms of urinary obstruction which were found to be caused by 
a carcinoma of the prostate gland Residual unne measured 1 600 cc. The con 
centraoon of blood urea was 3’ mg per 100 cc and there was no evidence of 
metastasis Transurethral resection was performed July 10 The tissue removed 
was reported to be charactenstic of adenocarcinoma grade 3 The man was dis 
missed in good condition he could void well and could completely empty his 
bladder 

He rccumed two years later with recurrence of his symptoms of obsmic 
tion There was still no evidence of metastasis Transurethral resection again 
relieved his trouble 

In two years more (May I9yi) the patient returned again complaining of 
recurrent symiptoms of obstruction but in addition he complained of loss of 
Weight loss of strength and anorevia There was still no evidence of metastasis 
however A third resection as performed on May 14 This again relieved the 
urinary obstruction However the man returned seven months later and was 
visibly failing He had lost 30 pounds (about 14 kg > in the past few months and 
he had no appetite Recurring svmptoms of obstruction were beginning to de 
velop Bilateral orchectomy v as done Three months later the pauents wife 
came to the Qmic to report that her husband had regained most of his w eight 
had an excellent appetite was v orkiny, every day and had perfect vesical func 
tion He w as obliged to urinate only once a night 

The problem of the comparative value of estrogemc therapy and 
orchectomy is still unsettled in our mmds Our impression is that or 
chectomy yields more dramatic and immediate results Nevertheless 
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in occasional case is encountered ra which almost brilliant results are 
achieved with stilbcstrol or some other form of estrogenic theraoi 
The following case is ilhistratjve 

A man forty three jears of age was ajm tied to tl c Q ni on Februarv 15 
I9-<J complaininj, of severe pam in the left thigh The pa n had been present 
for almost eight montls A roemgenogrim of tie regon of rhe lid eys v: Ka 
n 1 bladder d dosed extern c mciawauc dcslruct on of the left m m te 
bone ti c left iscl um and of the rami of the p b s On rectal exam nau n th 
left lobe of the i rostaic gfand \ as ry firm and there s emed 1 ttle do bt of 
the d gnosis of carcin n a of il c prostate gl n i Tl e vain for serum a id 
phosphatase a id for scrum alkvJ n ph ^harase v ere 1 9 and 2i6Kng Arm cr ng 
on ts respect vclj A pall an co rsc of roe rgen tr atmenc con ti g m nt 

front fields and i o J a k fields to the pel s each of h eh r tcived a dos of 

fOO r of ’00 k filt red thmgh 075 of opp and I mm of alum m 1 50 
cm target skin d stance 

T)ic pat ent ret rned / r re exa naf n th ec moniHs J rer He stated ibjr 
he V as comfortable n I free f pa Tl e c I d b no s gn fi ant lo s f 

weight Ifo c cr r c tgen fog stides ds loscd prog ession of the st oplasic 

metastasis wf eh now \of cd I tl 1 mmi te bones The v lues for serum 
ac d ph spl atasc and for $ n Ik I nc pi o pi aca c re 2 5 nd Ifi 4 King 

Armstrong n ts resp t cly St Ibest ol n a dos of 5 mg s adnwniste ed 

dath 

Tlie man returned fi c nomls later (O tober 12) for re e nun tion At ths 
isit he stated that he \ s n excefi m be Ith fr e f p in and was do ng h 

rcgul r urk TI ere I ad be n n I s$ of weig! i On d gital rectal ammaoon 

the pfost te gl nd as sm II nd <ft a d n would have been imp abl from 
this xam nat 0 to I av mad j d jgno s of ca n na f il e prost te gl nd 

There I ad b n marked reducr n n I vcl f pi osph tase ( erum ac d phos 

phatase nd scr m Ikal e f hr pi t c 1 0 and 4 8 King Ami trong u 1 cs r 

spccti cl> ) Tl c pat ent onlj pla nt v a of or es of the hr a ts d lo 

of 1 bi lo H h not been 1 tr 1 fr ti s c th s sit 

We luve observed several cases in which urchectoinv has given re 
lief when estrogenic therap)' has failed We have also encountered a 
few c-tscs in which the patiem seemed to receive some relief fromestro 
genic thenpv after orchectomv hid filled Results m these latter case*; 
Uo\ ev er ire not at all dramatic and in most cases the improv ement has 
been pirttil or so incomplete that it has been difficult to evaluate accu 
ntelv It IS apparent that the most important part of this complex prol 
lem IS still unansv ered Should estrogenic thenp> or orchectoni> be 
instituted as soon as the diagnosis of carcinoma of the prostate gland 
IS made regardless of the presence or absence of metastasis Slated an 
other wav ^V^ill estrogenic therapy or orchectomy retard the progress 
of the disease regardless of its stage of development’ We are anxiously 
awaiting the rime when we can evaJum the results of the so called 
prophylactic orchectomy which with the full understanding and con 
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sent of the patients w e ha\ e done m cases in which there m as no ev i 
dence of metastasis Wc ha\ e placed a large number of patients \\ ithout 
metastasis on estrogenic therapy and we are also a\\aitmg the final 
evaluation of this method of treatment Until the results of this stud\ 
are complete a\e shall keep open minds on the subject 
We ^\lsh to emphasi7c what wc hope wc alceadv haNC made clear 
namel) that the entire stud\ reported here is not a basis for conclu 
sions of an) kind 
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SURGICAL TREATMENT WITH RECOVERY IN A CASE 
OF PERINEO ABDOMINAL SHOTGUN WOUNDS FROM 
CLOSE RANGE WITH MULTIPLE INJURIES 
TO viscera 
B Mardfn Br ^ck 

As A RULE all penetrating wounds of the abdomen should be ex 
plorcd It has been proposed rcccntl> however that certain small stab 
wounds of the upper pirt of the abdomen lower part of the thorax 
and renal regions he regarded as exceptions to this rule as well as 
penetrating wounds of 3n> part of the abdomen of more than thirty 
SIX hours duration * As Oberhelman and Le Count pointed out shot 
gun wounds differ sufficiently from other gunshot wounds so that 
thc\ probabK should not be included m the same catecorv with them 
and there is a definite tendenev at present to treat shotgun wounds 
of the abdomen produced at a distance without exploration 
For small stall wounds of the upper part of the abdomen lower part 
of thorax and renal region the nsk of hpsrotom) is said to be greater 
than the risk of the wound In the first place manv stab xxounds of 
the abdomen do not involve any of the viscera Martin* failed to find 
inpiry to viscera in thirtv one of fifty seven such cases on exploratory 
operation Wangensteen® reported that incisions up to 1 cm m length 
made m the emptv stomach of the usual laboratory animal was toler 
ated without mornlity if the stomach was kept empty If the stomach 
was full however the mortalitv nte was found to be 88 per cent 
Blccdinu from small stab wounds of the liver or kidneys tends to stop 
spontancouslv and the ability of the surccon to further this process 
IS limited Bleeding from lacerations of the spleen is somewhat more 
dangerous but adequate evidence of continued bleeding may be ob 
rained from physical examination or from plain roentgenograms of the 
abdomen WJiiIc it is accepted that the need for exploration of such 
wounds IS less urgent than with other penetrating wounds it is prob 
able that most small stab wounds in the upper part of the abdomen 
are explored primarily 

The time factor is of extreme importance m the management of 
penetrating wounds of the abdomen After peritonitis has become cs 
tablished little can be expected from operation and the chances of 
harming the patient are great In this connection Counseller wrote 
that probably few patients would be saved by operation after the lapse 
of thirty SIX hours If the patient is recovering after this lapse of time 
laparotomy is not indicated and the only surgical procedures that 
9S2 
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should be earned out are for drainage of abscesses closure of secon 
dary perforations or stopping of stcondar> bleeding 
The third exception to the rule of exploration pertains to shotgun 
wounds When the wound has been produced bv shot fired from suf 
ficient distance so that the shot ha\e had time to separate the multi 
tude of perforations almost def) surgical repair and the surgical trauma 
neccssat) to find and repair them probabl> would harm the patient 
more than the repair would benefit him particular!) since the tiny 
perforations will heal spontaneously if the bowel is not traumatized 
Bunch^ wrote that while patients with such wounds should be cx 
plored nothing should he done surgicall) to the tiny perforations in 
the bowel and Willis’ proposed that consenative management was 
definitely better than surgical exploration Shotgun wounds from close 
range usuall) are hopeless because of the extensive damage produced 
b> the charge Entire segments of the body wall often are destroyed 
and the damage to the underlying \jscera is often so extensive that 
surgical repair is out of the question Shod is likely to be marked and 
results not only from damage to viscera but also from extensive bleed 
ing since major vessels are hkcly to be opened 
Apart from these exceptions abdominal exploration of all penetrat 
mg wounds is imperative as soon as the patient is m shape for opera 
tion Shock must be combated b> means of transfusions of blood or 
serum preferabl) the former because loss of blood is usually an im 
portant factor in the production of shock The more blood that is 
necessary to restore the sjstolic blood pressure to a level of 80 to 90 
mm of mercury the more certain it is that loss of blood has been ex 
tensive and the chances of recovery of the patient are correspond 
inglv less The anesthetic agent of choice is ether although local anes 
thesia has been used for occasional stab wounds The incision should 
be adequate and right angled extensions of the original incisions are 
often necessary to secure exposure Attention should be directed first 
to the bow el and the search for perforations must be meticulous since 
if any are overlooked pentonitis probabl) will result How fre 
quently perforations are overlooked is indicated bv the fact that of 
169 patients who died after surgical exploration because of gunshot 
wounds Oberhclman and Le Count reported that missed perforations 
were present m ninety four Small perforations of the bowel may be 
closed b> a single or double row of Lembert or Cushing sutures but 
more extensiv e lacerations require resection Damage to the mesentery 
niaj- make resection necessary also Extensive wounds of certain seg 
ments of the colon often can be treated safely bv exteriorization and 
there is wide agreement that proximal enterostom> is of great benefit 
m the management of wounds of the lower part of the ileum and 
colon Perforations of the bladder can be closed readil) as a rule and 
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It ususVy IS a safe plan to establish suprapubic drainage Comparatively 
little can he done surgically to lacerations of the liver Lacerations of 
the spleen other than the minor ones probably should be treated by 
splenectomy 

The procnosis in penetrating wounds of the abdomen depends on 
(he number and bind of viscera injured on the time between the m 
jury and treatment on the amount of hemorrhage and finally on the 
success of the surgeon in finding and repairing the visceral injuries 
Tile prognosis after stab wounds is best because visceral injury is less 
anil also because infection is not spread widclv throughout the perito 
ncal civilv as in gunshot wounds when the bouel has been perforated 
Similarly wounds produced b\ bullets of large caliber arc more dan 
gcrous than those produced b\ bullets of small caliber Shotgun wounds 
from dose range carrv the highest mortality rate because of the num 
her of viscera mytired and the extent of the injury to them because 
bleeding is likclv to he pronounced and because adequate surgical re 
pair frequently is our of the question Most of the published reports 
of sho^am in;iiri« to the abdomen produced at close range deal with 
single patients who recover so that it is not possible to estimate the 
mortality rate of such wounds with accuracy except to point out that 
recovery is exceptional Oberhehnan and Le Count reported that in 
their senes of 301 eases of laparotomv because of gunshot wounds of 
the abdomen the mortality rate when two or more viscera were in 
jured was 80 7 per cent 

Recently a pacienc sufl'ermg from a penneo abdominal shotgun 
wound produced at short range who had extensive damage to viscera 
was treated at the Clmic 

REPORT OF CASE 

"njc p txnr a boy elc en years old vas broug! t to the Ciin by tl ptij-s 
jcian n h s I me lo altty for tre tmtnt of a shotgun ound su t ned c pht 
houw before The pat nt as cl mbing up the s de fa corn cr b bn tht 
shotgun he vas carry ng (gauge 410) sliw>ed and struck butt first on the con 
Crete floor ITie jar dwe! srged the gun and rf e charge (7 or shot) struck 
the per ncum from a range of prob bly less th n 1 foot (JO cm ) There ere 
no w unds of ccit Th emjr change appjrently had enter d the abd m n 
through the per ncum Anteropostcti r nd I teral plain to ntg nogram of 
abdomen demonstrated many n the per ncum and abdominal ca ty (F g 
359 A and b) and on catbetemat on frank blood but no urine as obt ned 
from the bladder Dunng the trp to the One by ambuhn e pain vas con 
trolled adequately fay morph oc sulfate About an hour before arx val the ps 
ticnts condition became pr carous and cafFcme benzoate as administered m 
{ravenously Hs condtson impr v d some I at and the j umey v-as contin d 

On arrival at the Cl n c the patj nt vas ob lously m shock h s systo! c W od 
pressure as 6S mm of m rcury and il c pul e rate was 180 beats per minute 
The heart and lungs seem d e cm ally n m qI Tic bdomen vas moderarrfj 
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distended ^^as dull to percussion and was e\ery\vhcrc exquisitely tender The 
wound of entrance was situated just to the right of the anus and measured ap 
proximateh 5 cm in diameter It was exident that c\tcnsi\e intra abdominal 
injuries were j resent and that exploration should he camel out as soon as the 
condm n of the patient could be improxed sufficiently He was tnen 500 cc 
of whole blood intravenously The signs of shock decreased rapidly and the 
systolic blood pressure rose to 95 mm of mercury dunng the course of the 
transfusion 

It was decided that the condition of the patient was satisfactory enough to 
permit exploratory operation and this was undcrtal en through a lower right rec 
tus incision with the patient under ether anesthesia The peritoneal cavity con 



Fig 359 —The number of shot that reached the abdominal cavity a Antcropos 
tenor view h lateral view 


tamed at least 2 000 cc of bloody uncoagulated fluid which was evacuated There 
v as one perforation in the anterior wall of the bladder just above the trigone 
which measured approximately 4 cm in diameter and a second opening of simi 
lar size in the dome of the bladder There were many (ten to fifteen) small per 
forations with protruding mucosa in the ileum and jejunum and two segments 
of the ileum each approximately 15 cm in length and about 50 cm apart were 
literally m shreds (Fig 360) Injury to the cecum the stomach transverse or 
sigmoid segments of the colon was not found Each of the small perforations m 
the bowel Was repaired by means of a single row of serosal sutures A segment 
of the most damaged part of the ileum which measured 130 cm m length was 
removed and the continuity of the bowel was restored by means of a side to 
p*”®^^°^osis The rent in the dome of the bladder was repaired and a No 
F catheter was sutured into the opening in the anterior wall of the bladder 
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and brought out tlirouRh a supt pubic stab ound T \ o Penrose dr ms ^ ere left 
m tlie peritoneal catity an 1 a tl ird in the space of Uetzius The pat nt tolented 
the procedure ell and the s>stobc Wood pressure at tlic conclusion of this 
part of the operation \ as lOJ mm 

The p ticnt \ as then placed in the I tl < ton y pos ti n and del ndement of 
tic sound f ntrance m the per ncum u as perform d the ound as pacled 
open 1 n> \s th iodoform pa ze Fift en gran s f sulfath azole as left in the 
peritoneal ca ity at the co clus n of tl e operat on and anotl er f gm \ as left 
in the space of Rctziu \ pr phylict c do e of polyvalent gas gangt ne and 



F g 360 —The resected egment of ileum tl c t \ areas of tensi c d ni gc ar 
svell illustrate 1 The damage to th mesent ry s not sho n 

t t nus antitoxin as adm ni tered A s cond tran fus on of SCO cc of hole 
blood vas adminisi red during the course of the pe ati n It s pos ble to 
reconstruct tl c co r e of tl e cha gc x itl s me cert nty aft r d b idem ni of 
the perm al \ oun 1 The h eg had cut r d ju t t the r ght of the anus and 
cc ursed nter rly to mp ge aga n t th inferi r ram s f the p b nd dors 

surface of the sympU is pub (Fg 361) It had coursed tfro gfi the Wadd r 
producing the tx o s ound prev o dy ment oned and had then s ane ed n the 
reg on cc pied by the mall mtestme It is prob ble that most of th force ol 
tl e charge was ab o bed by the p b s 
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Course -K third transfusion of 500 cc of blood was gwen approximate!} 
four hours after the conclusion of the operation Esidcnce of peritonitis sub 
sided rapidly and the patient passed gas and had a bowel movement on the sixth 
day following the operation The suprapubic catheter became occluded on the 
eighth da} after operauon and was replaced without incident The suprapubic 
catheter was removed about two weeks after operation The wound healed rapidly 
and the bladder was kept emptv 1>} means of a urethral catheter Low grade 
fev er of from 99 to 101 F continued for approximate!} three weeks but finall} 
subsided The patient was dismissed from the hospital the fifth week following 
the operation 



peritoneal dairnge is produced b} shot deflected b} the pubis 

After the patients dismissal from the hospital his progress was satisfactor> 
for about three weeks before it became e ndent that a urethral stricture was de 
v eloping The patient passed a good deal of unne through the unhealed perineal 
Wound and practically none through the urethra After unsuccessful attempts at 
instfumentation a suprapubic cystostomy was earned out on May 17 1945 and 
It was possible with the bladder open to insert sounds through the urethra and 
later to pass a No 16 I- catheter The suprapubic opening as kept open for 
approximately a month when the tube was removed and the fistula was allowed 
to close 
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On c>-st set pc cxamiwHun folloving the dinar on it vas lo nd that the 
r ght t all of the bull ous urethra had I cco mured and tl at the stnetur h d 
ties eloped m tl is region Repeated urethral dlatatont \ ere am d out until 
ultimately the stncnirc do ed no tendency to reform Hie patent was lit 
seen at the Qinic in Dcceml er Wi at hich tune the siriciure h d n t re 
turned for approximately two m nths the unnary stre m \ as of gool sz and 
the patient 1 ad normal control 


COMMENT 

The satisfictorj outcome of anv shotgun wound of the abdomen 
from close range is unusual and in this ease probably should be at 
rribtircd ro tlic fact that i good part of the force of the charge was 
absorbed li) the pubis It was most fortunate and almost incredible that 
the tectum the trigone of the bladder and the ureters escaped injury 
The prolonged course of the trearmeoc following the injury was nee 
cssir\ hcciusc of the urtthral injury with subsequent scirring which 
responded uUimitcU under conscrxatnc management The satisfactory 
response of the peritonitis the result of cvtensite intrapcritonca! con 
tammation b\ contents of the ileum to the massive dose of sulfathi 
azole given mtnpcntoneally was most gratifvmg 
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DIAGNOSIS AND SURGICAL TREATMENT OF GLOSSO 
PHARYNGEAL NEURALGIA 

J Graftov Love 

Glossopharyngeal neuralgia is a major type of neuralgia occurring 
m the distribution of the ninth cranial nerve For a time there was 
much uncertainc> as to whether or not this condition existed as a dis 
tinct clinical entity Todaj however among neurologists and neuro 
surgeons there is complete accord as to its existence and its clinical 
manifestations are well known Lilewise the curative treatment has 
been w ell established since publication of Adson s paper on The sur 
gical treatment of glossopharyngeal neuralgia in 3924 Important con 
tnbutions to the subject were made by Weisenburg m 1910 Sicard 
and Robmeau in 1920 Harris m 1921 Dovle in 1923 Adson m 1924 
Dandv in 19‘’7 and Peet in 1935 

SYMPTOMATOLOSIC ASPECTS 

Glossopharyngeal neuralgia is a rare type of neuralgia and is not 
encountered with anything like the frequency of the better known 
and more easily recognized types of neuralgia The symptoms of 
glossopharyngeal neuralgia however are fully as typical as those of 
trigeminal neuralgia The severe pam occurs m paroxysms and be 
tween attacl s the patient is comfortable and able to go about his nor 
mal activities without disturbance The paroxysms are sudden m on 
set and the pain which usually extends from the region of the tonsillar 
fossa of the affected side to the homolateral ear is exquisite During 
an attack the patient usuallv becomes immobile and is unable to talk 
chew or swallow until the paroxysm has disappeared Immediately 
thereafter he may appear to be perfectly normal and in good health 
unless considerable loss of weight has resulted from his inability to 
cat The paroxysms usually arc brought on by chewing swallowing 
and yawning The examiner may produce an attack by irritating the 
trigger zone m the tonsillar fossa of the side affected Results of 
neurologic examination are negative and the pharynx and larynx are 
free from objective evidence of disease 

DIFFERENTIAL DIAGNOSIS 

Glossopharyngeal neuralgia must be distinguished from trtgeimnal 
uairalgia w hich it sometimes simulates In fact m earlier cases glosso 
pharyngeal neuralgia was considered to be atvpical trigeminal neural 
u” neuralgia the flashes of pam extend o\ er one or more 

of the three terminal branches of the fifth cranial nerve The pain is 
959 
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more liUlj to be precipitated b> eaposutc of the face to cold air or 
cold \vatcr and bj the act of sha\mg The pain of tngeminal neunl 
gia ho^\c\er mav be brought on bv chcuing and s^vallo\vmg so that 
if the third branch is intolved the clinical picture maj simulate that 
of glossophar\ nceal neuralgia In doubtful cases the differential dia«T 
nosis can be established b) cocainization of the throat of the patient 
on the side intolvcd This anesthetizes the trigger zone of glosso 
phar>ngeal neuralgia and during the period of anesthesia the patient 
uill be free of paroxysms of pain so that the crammer svill be unable 
to initiate an attack b> irritation of the tonsillar fossa If on the other 
hand the pain is trigeminal in origin cocaimzation of the throat of 
the patient uill be without effect in prevention of the paror>sms The 
injection of procaine hydrochloride or alcohol into the suspected 
branch of the trigeminal nerve will relieve tngeminal neuralgia but 
will have no influence on the pain of glossoph3r> ngeal neuralgia 
Another and more rare t>pc of neuralgia vvhicli ma> be confused 
vv ith the glossophary ngeal tvpc is imiralgta of the stipertor laryngeal 
tier' e Because of the ph>sioIogic and anatomic anastomosis and close 
association of the glossophar> ngeal and vagus nerves the pain of neu 
ralgia of the superior laryngeal nerv e ma> suggest glossopharyngeal in 
volvement^ The pain of neuralgia of the superior larv ngeal nerve is 
severe lancinating and parox>smaI just as is that of tngeminal and 
glossopharyngeal neuralgia but the pain m supenor laryngeal neural 
gia centers chiefly in the neck rather than m the face or throat The 
pain IS centered chiefly over the hvotbyroid membrane and this struc 
turc IS likely to be very tender on palpation The trigper zone of 
neuralgia of the superior laryngeal nerve is situated m the pyriform 
sinus of the affected side Cocaimzation of this sinus will serve to dis 
tmguish this type of neuralgia from the other major tv pes of neural 
gia of the face and throat 

TREATMENT 

There is no specific medical treatment for glossopharyngeal neu 
ralgia During an attacl the patient should remain in -i quiet well 
heated room and sedative agents for neuralgia may be administered 
Administration of morphine sulfate may be required to relieve the 
pam Since the disease is chronic and recurrent opiates should be ad 
ministered with extreme care and should not be administered for a 
long period lest addiction develop Whereas in tngeminal neuralgia 
the injection of alcohol into the fifth cranial nerve will produce good 
palliative relief for many months this method of treatment is not ad 
vocared for glossophary ngeal neonilgia The ninth cranial nerve be 
cause of its relationship to the great vessels of the neck and to the 
tenth and eleventh cranial nerves docs not lend itself to such treat 
ment Diffusion of the alcohed might result in severe complications 
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Peripheral a\n]lsion of the ncr\e which was advocated and practiced 
until Adson recommended intracranial section of the nerve in 1924 
is a procedure which will result in relief but if the nerve is not divided 
between the superior ganglion and the medulla regeneration may oc 
cur causing recurrence of the paroxysms of pain Peripheral avnilsion 
is a tedious time consuming operation which requires meticulous dis 
section of the structures of the neck and which may be followed by 
recurrence of the neuralgia 

The treatment of choice and the one which produces excellent re 
suits IS that recommended b> Adson m 1924 and carried out by him 
m 1925 namelv intracranial section of the involved ninth cranial nerve 
in advance of the point at which it enters the )ugular foramen This 
operation can be performed with little risk through unilateral sub 
occipital craniotom> If the uatient is old debilitated or deh> drated 
a period of preoperative preparation in the hospital is advisable The 
administration of fluids b> vein or b> hv podcrmoclysis may be re 
quired and sedation sufficient to insure the patient restful sleep should 
be utilized so that the patient maj be in the best possible condition for 
operation Some patients come to the surgeon seeking permanent re 
lief of their distressing pam after they have spent many sleepless 
nights and have eaten ver> little because of their fear of producing 
more paroxysms of pam on chewing and swallowing 

The operation has no distressing sequelae The sensory distribution 
of the ninth cranial nerve is so limited that the patients are not usually 
conscious of any numbness in the throat and it is with difficulty that 
anesthesia can be demonstrated on neurologic examination Paralysis 
of the stylopharyngeus muscle which results from sectioning of the 
motor portion of the ninth cranial nerve causes no difficulty On close 
inspection the examiner may notice slight deviation of the uvula from 
the midhne but the patient is not conscious of this slight change 


REPORT OF CASE 


The pauent was a white man wenty nine >ears old He had been referred 
to the Clinic with a diagnosis of glossophar>ngeal neuralgia The patient said 
that five months prior to his reg stration at the Mayo Clinic he had experienced 
the onset of sharp shooting pam which seemed to begin inside the mouth near 
the angle of the jaw on the right and to extend up to the ear The pain he 
said was brought on by any motion of the tongue expectoration and by eating 
He stated that his throat had been painted elsewhere but that relief had not 
^ued The patient had had typhoid fever m childhood and influenza in 1918 
He also had had tonsillitis for which he had undergone tonsillectomy He made 
no other complaints 


General physical examination revealed a well nourished and well developed 
young man Vision was d/6 m the right eye and 6/7 in the left The pupils re 
flexes and fields were normal and examinauon of the fundi revealed nothing 
abnormal Results of neurologic examinauon v ere objecuvely negative Both 
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comcai reflexes Mcrc preem and actue Hearing Mas nonnal bilaterally Co 
cainization of tfie nplit tons lUr region gave th patient considerable relief fco-n 
his pam but did not relieve it entirelj I concurred in the referring phvsaa s 
diagnosis of g/os rpharjngcal neuralga imob ng the right nerve and ad is d 
intracranial sect on of the ninth cr nial nerve on the right s de 

A right unilateral tlic ipital ippnach to the n nth ran al erve v as em 
ploj cd 71ic right cerebellar len phe e vs gently elevated a d the ninth 
nerve vas 1 1 m fed and diviJ d thouc incilcnt On avvaletung ft m aties 
the a tic pane t \ s free of the i b$ f paan of v hich he had complai ed n 
tl e distnbi no i of the r ght gl ^-oph ryngcal nerve The me sio healed by 
prim rj intcnno Tl c p tent as dsmssed from the hosp tal i the te th 
postoperative daj and from mj c re thntccn d >s after mtracranal secao of 
the nerve \t that tunc rc uhs of ncurol gic c amin i on were esse t ally n ga 
tl c and tl c pati nt vav t n tio s of nf sen ory I ss within the pharyiu 
He d J not n ic an) io s of taste 

COMMENT 

Tins patienr was operated on approvitnitel> seven jears ago and 
Since that time he has had no return of his parov>sms of pain His con 
ditjon was niorc or less topical of that of other patients suffering from 
glossophar) necal neuralgia whom I have seen except for the fact that 
this particular patient was much j oiinger than the ma;ority of patients 
who suffer from this disease Glossopharv nteal neuralgia like triffem 
inal neuralgia ordinard> has been considered to be a disease of the 
later decades of life 
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DIPLOMYEUA AND COMPRESSION OF THE SPINAL CORD 
AND NOT OF THE CAUDA EQUINA BY A CONGENITAL 
ANOMALY OF THE THIRD LUMBAR VERTEBRA 


George T Mark A^D Aifred Uiiilein 


The spiwL cord of Rdult persons iisualU termimtes it the loi\er 
border of the twelfth thoracic \ertebra but it birth it is it the le\el of 
the third lumbar \ertcbra Among adults therefore compression of 
the spinal cord at the le\el of the third lumbar \ertebra is possible onh 
if the cauda equina is shortened or some other anomilt occurs so that 
the coiwis meduUans cannot ascend to the lev el of the first lumbar ver 
tebra In the case w e ire to present in inomaK of the latter nature vv as 
present 

Diplomveha or duplication of the spinal cord which is a rare con 
genital anomalj was encountered m this case also Hcrren and Ed 
wards' reviewed the literature and found forty two authentic cases of 
duplication of the cord In onU two of these wis the diagnosis of 
diplom>elia made during the life of the patient These authors found 
that the condition frequentK was associated with spina bifida occulta 
and clubbed feet half of the cases occurred among adolescent patients 
It often was discovered at nccrops> in cases m which anv clinical evi 
dence of malfunction of the nervous system was lacking If malfunc 
tion had been present the neurologic signs were usually few and could 
not be attributed definitelv to duplication of the cord In a quarter 
of the cases of diplomv eba reported b> Hcrren and Edw ards an, asso 
ated osseocartilaginous or ostcochondromatous spur continuous with 
the dorsal aspect of one of the vertebra was found The assumption 
IS that the diplomveha is a primarv malformation and the associated 
abnormalities including the cartilaginous processes between the halves 
of the cord are secondarv to the congenital anomalies of the spinal 
cord 


REPORT OF CASE 

The patient a girl tN\el\e years oW registered at the Chnic on Jul> 28 194} 
The child s paternal aunt had upper thoracic kyphosis and scoliosis associated 
With club feet and spastic gait The patients developmental history \ as signifi 
cant in that her bitth had been a high forceps delivery after difficult labor Par 
ajyss of one side of her face had been present for sit months after birth At 
inree months of age a prominence was noted m the lumbar portion of the spinal 
column This was associated with loss of the norma! lumbar curve and a slight 
upiiard tilt of the lelt s dc of the pelvis The lumbar prominence gradually be 
«nie less noticeable and caused no difficulty other than inabil ty to hvperettend 
the vcnebral column as well as other children 
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The pauents mam complant was Imping \ ith the left leg which began 
after a febrile illness in Noxember 19-1 At that ume she also was unable to 
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sistent numbness m the left great toe for apprO'cimatel> one month pre\nous to 
registration The patient stated that she had experienced some scsical mconti 
nence and at times retention of urine 

Ph>sical findings other than those related to the neuromnscular and skeletal 
systems were irrelesant Neurologic cxatnination revealed slight atrophy of the 
left gastrocnemius muscle steppage and limping gaits and definite muscular xs eal 
ness of the svholc left lo\%cr extremity TTie toes could not be dorsiflexed and 
there uas questionable x%eahness of the muscles of the nght foot and toes The 
patellar reflex x\as increased bilaterally The Achilles reflex was absent on die 
left side but normal on the right The left great toe was slightly hypcsthetic 
In addtuon there was right thoracic left lumbar scoliosis with flattening of the 
lumbar curve 

Laboratory studies revealed 13 S gm of hemoglobin per 100 cc of blood 
Leukocytes numbered 9900 and erythrocynes 3 8 OOOO per cubic millimeter of 
blood Urine w as normal and the sedimentation rate of ery throcytes w as 9 mm 
m one hour by the M esiergrcn method Flocculation test on the blood was nega 
me for syphilis Roentgenogram of the thorax rescaled fusion of the nght third 
and fourth ribs postcnotly Roentgenogram of the lumbosacral vertebrae show ed 
congenital anomaly of the lumbtr and sacral vertebrae This consisted of fusion 
of the third fourth and fifth lumbar vertebrae hemivertebra of the second 
lumbar tettebra sacral spma bifida occulta and lumbar scoliosis and kyphosis 
(tig 36 a and b) Qinically a definite diagnosis could not be made Therefore 
analysis of the spinal fluid and contrast myelography were deemed adnsable 
A spinal puncture needle was introduced into the lumbosacral interspace and 
entered the subarachnoid space without difficulty \ slow dnp of slightly cloudy 
colorless cerebrospinal fluid was obtained under \ cm of pressure (pressure is 
measured as centimeters of water) There was no alteration m pressure or rate 
of flosv On jugular compression Because of these abnormal results a second needle 
"as introduced into the first lumbar interspace and a slow dnp of clear color 
less cerebrospinal fluid Wis obtained under 6 cm of pressure On jugular com 
pression the hydrostatic pressure rose to 14 cm and quickly returned to 6 cm 
on release of the jugular compression At this point 3 cc of radiopaque oil 
fpantopaque) was introduced into the subarachnoid space throueh die upper 
leedle and allowed to flow caudally On roentgenoscopic examination the sub 
arachnoid space si as seen to be paroally obstructed opposite the rfurl lumbar 
vertebra at which point the column of radiopaque oil was narrowed and dis 
placed toward the left apparently by a space occupy mg mass which arose from 
the nght side of the \ encbral canal Below the third lumbar \ enebra the spinal 
canal appeared flattened and the nerve roots abnormally prominent unlike the 
findings in a lesion of the cauda equina (Fig 363 a and b) Following these 
tudies roentgenograms were made Then 9i per cent of the radiopaque oil was 
removed through the lower spinal puncture needle 

The roentgenologic findings suggested a panial subarachno d block by an 
intraspmal lesion The total protein content of the cerebrospinal fluid was 30 me 
per 100 cc 

On the basis of the roentgenographic findings surgical intervention was ad 
vised On August II 1943 under intratracheal ether an«thesta a bilateral lammec 

tomy VI as earned out with removal of the spines and laminae of the first and 
second lumbar venebrae On uncovering the dun mater we found normal pul 
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sauons The dura mater and arachnoid were opened and no intradural mass could 
be seen However instead of idcntif>mg Ac filaments of the cauda equina we 
encountered spinal cord It was bifid for a distance of 4 cm The t %'0 hahes of 
the cord la> lateral to each other wth a common dural co\enng A rubber 



Fig 364— Spicule of bone rcmo\t.d from spinal canal at operaaon 



catheter 10 F was passed up the subarachnoid space and encountered no ob 
stmeuon On passing it distall> an obstrucuon was encountered on the right 
side oppos te the thud lumbar vertebra. On the left the catheter passed readij> 
to the dural cul de sac It w as e% tdenc that the conus medullans w as below this 
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Ic%el On removing i of the sp nous pR»ccss and lamina of the third lumb 
NCtttbta the ohsttucuon vvas lound to a bony sp cole about 1 inch (25cin.) 
long \ hich V as attached dorsally to the sp nous process of the third 1 mb r 
' enebra {Fig 364) Tlie spicule pierced the dura and was directed v ntrally be 
tv ecn tl c uvo poruons of the cord anl vvas attached to the ventral s face f 
the spinal canal The d plomyelta began at this point and ascended for a dis- 
tance of 4 cm Above as \ ell as bclo v this dupl cation the spinal cord appeared 
normal (Fig 36S) 

n e bony spicule Vi-as removed with a rongeur This removed all obstruction 
in the subarachnoid space Bleed ng as controlled and the dura mater was 
closed The wound as closed in lasers 

Tl c patients posiopenove con alesccnce v as uneventful Jvo unnary ret n 
tion developed and by the tl ird postoperauve day she stated that her left 1 g 
felt much improved Sight don Action of the left toes «’as now possll She 
V as out of bed on the twelfth postoperauve day Ac the tune of her disnussal 
from the hosp tal on the fifteenth pcustoptrauve d y there v as c n idenW 
strength on dors Action of the toes of tl c left foot The Achilles refie on the 
left s de coul 1 nov be obtained tl ougl the Achilles refict on the right v as 
si ghtl> less acu e th n it had been. 

Leather suaps were applied to the pauems shoes to support the ankles and 
prevent pronauon The pauent vas fin lly d sm ssed from our care on the ihirt> 
first postoperauve day 

In a recent eommuncauon the p ticms n other stated that the hild co W 
walk without the shoe braces and th t the 1 mp vas barely nouc hie Tl e pau nt 
IS m school and is partaking of som athlet c acu ties 

COMMENT 

From the surgical findings and operative result we believe the os 
scus process could have been responsible for the clinical findings The 
spicule was probably producing pressure and exerting traction on the 
cord the result of skeletal changes associated with adolescence No 
clinical evidence of an Arnold Chian dcformitj was noted Removal 
of the process has produced marked improvement in the patients 
condition 
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ancsthc i th ctal for plastic su 
gery Apnl 477 

Intubati n m po top at e i te t nal d 
te t n y 568 
I t ss scept F b 203 
I adiat on f m Lg t m 1 n ma of 
I sU iprjl 334 

/tv Jo gyfll eths 
fo iprl 482 
t omy 1 1 f AprC 392 
t ma d Apnl 399 
PP s g O f I 1 sthe f 
Ap I 481 

; J I I / 624 

j J m upt f 1 g 885 

Jug I t t V pu ct 

Aug SOI 

t I p t e A g 802 


Ki V e t p 4 g 934 
I ft f 11 w g abd m I g y 
J e 556 

p Ivis a d t d pi t n f Aug 
910 

p et at g d» f 6 87 
K ke be g pe t Ap ! 455 

Lac I lAL 1 pat on of in trau 

m tic d y y Ut ^Prtl 354 
L m ct my f nt\ ibldkle 
SI n Apr I 470 

L ge beck op at n fo left p I te 
Ap I 371 

L y e 1 p aly IS c e I p t tby 
d t my /u e 496 

Le myom f e turn ubm c sal Aug 
907 

L my sa c m f t m ch F b 67 

y 612 

Lg m nt m fi um hype tr phy i 
Apnl 473 

L mbs a t fi 1 Ap I 447 
Lp m f t m h y« « 607 
of e turn subm c s 1 4 g 907 
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L4%er penetrating wound*, Ftb 85 
rupture of Av% S<8 
Lumbar sjmpathetic gan ba procaine 
block of June 547 

Lumbo^cral jomt low back and saatic 
pam onginatmg m June 723 
Luo" ab'ce*s of Au% 851 
carcmoma of prunarj Aug 839 
compbcations po toperatne Jtne 516 
Lympbosarcoma of r^um aubmuco 
Aug 906 


Mauk bone depre«^Qn o\cr repair with 
diced cartdi'^ grafts Afrril 418 
fractures of April 340 
Mab<Tiant melanomas of kin April 319 
Malunion in fractures April 429 
Mandible fractures keletal haation m 
April 381 

ilastoid fistula repair ^vith diced carti 
lage grafts April 418 
MajiUofaaal surgery local anestbe la 
for April 48i 

Mediastmitis as complication of e^opha' 
oscopy and ULtrumentation of e oph 
anis June 578 

^fedlGlllon postoperatiNe compUeations 
related to June 

Melanomas malignant of kin Apnl 
319 

b opsy in AprJ 337 
cauterization of AprJ 334 
irradiation of Apnl 334 
plastic procedu es April 337 
radical regional li niph node di«scc 
tion April 338 

rad cal su gical eicuion Apnl 
337 

subun<nial Apnl 338 
Melena Feb 29 

M kulicz operation modified compTica 
tiODs June S09 

replaced by end to*end anastomo 
with Use of sucanylsulfathiarole 
in colon surgery Feb 238 
Miller Abbott tube m postoperatiie m 
\esUnal distention June S68 
Mole hairy bem-m April 328 
Morphme neostigmine methylsullate 
^ith for rebef of pa n e aluat on 
Ju e 718 

Mucous cyst of rectum Aug 90S 
Mucus post thyroidectomy Ju e 499 
'lyoma of tomach Ju e 607 


■NtosnciiiKE with morphine for rebef of 
pain eialuation June IS 
\ephnti acute po toperatii'e June 'OS 
Neural la glo_opharyn eal 4 Mg 95 ^ 
Neurofibroma of tomach June 60 
Neiu blue Apnl 3 9 
Nodulc« ubmuco al of rectum lug 
903 

Nonunion in fractures reparatiic pfob 
Icms in 4/fi7 42’ 

No«e saddle ^ee Saddle nose 

Obstctsics 1th factor m 4u| 823 
Operations complications of sympoJum 
on Ju e 491 

Orbital nm depressed fracture of APrd 
340 

i -aler inflated balloon in April 
343 

Orchectom bilateral for carcinoma of 
prostate gland Aug 943 
Orthopedc ur«’er> reparatiic problems 
m April 4 0 

O teiU deforroan. cbroiuc derosias os- 
teiti and diflerentiation Aug^ 67 
fibro a cy tica chronic sclerosmg os 
teiti* and diflerentiation Aug 68 

cleTosin" cbromc diflerential diag 
no u \u| 62 

report of cases /lug 0 
t eatment Ai g 69 

O tco enic arcoma cle o in" cbromc 
clcTo ing 0 teiUs and differentiation 
Aug 66 4 

O teom of skull remoial diced carti 
la e grafts for repair of depression 
Xpnl 414 

O'teom el tia of jaws Ipril 39 
trauma and Apnl 399 
Oteoiothess extra articular and artic 
ular in unumted fractu cs of hip 4ug 
7S4 

Oxygen m po toperal \e mtestmal duten 
t on June 2 

Padgett dermalone April 23l 
Paget s disease of bone chronic scleros 
in o te ti* and diSerenbation Aug 
6 73 

Pam abd minal unu-ual hernia produc 
in" Ju e 31 

in"umal a* early manifestation of blad 
der neck bstrucUon June 7lS 
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^IG 

Tam p oduced by i Ira pinal (umor sim 
uhtifig pain cauvd by gallbladder 
di aso t f 893 

rcicf of use of morphioe oeosl gmne 
for June 7jS 

SCI tic with part cula refer ncc to 
lumbosacral j int and inter^erteb 1 
cl sk s\ nd ome Juitf 7^3 
Palate cleft conccn lal co recuon of 
Ifin/ 3 0 

P n re j aden ma hvpogljcemia due to 
Feb 16 

carnnoma /"eb 24 
ostj /"eb 2S 

pen trating wounds /^eb 87 
su fKry of /Vd 15 
P n re tic t ssu be g n stoma b 
J 610 

Ian e I cohepatic s>nd m F b 27 
pane ealitu acute Feb 20 
bemorrhag c Feb 20 
1 t rst tial (edemato $) Feb 71 
P ne c toduod j] r <cct or rad cal for 
ca en ma of ampuUs f laf / 

640 

Pa I>tc lews Ju 550 
Pa a erlefa af unpath ctotny n tb oin 
bopblebit i J « SJS 
Pa oUt cute p stope at e man ge 
ment J t 5oj 

Pel e absce«a f IIo ^ abdomin I sur 
gcr> 556 

phlegm n f ab eJs foil wing p fo 
rat of ppendu Feb l}8 
P f IS naf a cf fff r dupltai o 
A s 910 

Pen 11 n in dental nf ct n n Add s s 
dis ase y f 593 

P ntoth 1 an sthes f r pi stic surge y 
ipnl 477 

P pt c ul r feb 50 

ble d ng Ffb 30 32 S3 

ch ate u g ai ma gw t J e 

bn 

I- n t rets pe at o Jv e 621 
g stto tntc stomy f /« e 620 
p rfor ted F b 51 
po toperati e nunag m t Ju e 630 
p pecat V pr enCion /« t 630 
r c e t y « 623 
£1 trojeiun c 1 b tula compl cat 
in y « 625 

blotal gastrectomy / J ne 620 
that doe d t t spood io za dad 
man gement y 6 56 


I Pc forat on m d vert cujitis Fth 180 

I 181 

' of peptic 111 er Feb 51 
Pc lappcnd ceal abscess (h 137 
phlegmon Feb 133 
P ridisc tic 1 r abscess Feb 151 
Penne 1 her la folio mg rejection ol 
r ctum /u e 679 

Pc in 0 abdom nal hotgun wou d f on 
close r nge w th multipl i ju i s t 
'iscera surg cal t eatment w th reco 
Cfy 1 g 952 

Per te dm t ebrob c no specific Ai/s 
780 

Pe to um for ign bodies i Feb llO 
/ ft at ope ii n F 6 116 
Pentonts pp nd ts 101 115 
lo ab ed Feb 10 
pM gnio 0 s Feb 10 
s ppu li e y fr JtO 
spr d ng 0 gen al r d Feb 10 
g n c cc 1 Feb 100 
I I fancy and ch Idho d Feb 93 
pn umoeo aJ pniaaey y 2> 99 
se dary to i te t J ebstru I o 
Feb 100 

t eptoc ccal p imary F b 9i 
Pheoch m c> toma u g cal remo »1 
headache od pa ot} m 1 hype te o 
b to nd afte Aug 922 
Phleb t s nwgra s y e 539 
Phlebobtbs f r ctum 4ug 90S 
Phlebothr mhos J e 539 
p t pe ti\e t g laton the py 
Jif SJ4 

Phlegm pen ppendic 1 F b 133 
pel ac folio V g p f at n f app n 
dt y b 138 

P tte n ppstop rati e nt si n 1 d s 
tent n y« ? 572 
PI m in bum A g 798 

eslimat o 1 tn u t eg e6 Aug 
804 

Plastic p cedure m I g t mela 
in $ oi k n ipril 337 
egery a estk s a / r pr c pi AFf>i 
4 

symp smm on 5 pt 251 
P cum coccal per t tis p tia ry JTp 
child e Feb 99 

Put mon tomy fo hro ch g luc c rci 
n m A g 847 

P c mon a p St thet Ju SIS 
I p tope t ve y «e SJ 
j Pneum nits post peral Ju 5U 
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Polyps m colostomy June S12 
of colon Feb 161 
colectomy for Feb 169 170 
electrocautery remo\al Feb 168 
sigmoidoscopy in Feb 167 
of tomach June 607 
slee\e re ection in Feb 72 
Postoperative complications diagnosis 
June 502 

from internists point of \new /««e 
501 

list of June 503 
symposium on June 491 
Pre«pondylolisthesis June 72S 
Procame block, of lumbar sympathetic 
gan ba June 54a 

Prostate gland carcinoma bilateral or 
checlomy for Aug 943 
obstruction inniinal pain as early 
manifestation June 715 
Prostatectomy transurethral following 
abdominoperineal surgery June 588 
Prost 'rniine in postoperative intestinal 
distention June 571 
with morphine for relief of pain evatu 
ation June 718 

Pulmonary complications postoperaUve 
June SOS 

prevention and management June 
515 

edema postoperative June 507 
embolism postoperative anticoagula 
tion therapy June 534 
venous ligation in di«adv antages 
June 534 

Purpura thrombocytopemc idiopathic 
splenectomy for June 584 
Push back operation in cleft palate April 
375 

Pylephlebitis suppurative m acute ap 
pendiatis Feb 141 

QuECKEh TEDT te t Aug 899 

Radlu, styloiditis Aug 780 
Radium treatment of acute postoriera 
tive parotitis June 605 
of mab nant melanomas April 334 
Radius fracture nonumon in April 
424 425 

with loss of bone substance vntal 
1 um replacement April 429 
Rectal anesthesia with intravenous for 
plastic surgery April 477 
impalements Aug 868 
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Rectum nodules submucosal Aug 903 
benign Aug 907 
chemical Aug 904 
inflammatory Aug 90S 
malignant lug 905 
resection pcnneal hernia following 
June 679 

Rh factor Aug 822 

and erythroblastosis foetalis I«s 
827 

m obstetrics Aug 825 
in transfusion reactions Aug 823 
testing for Aug 823 
Rib cartilage grafts April 406 
I Roentgen diagnosis of abscess of lung 
Aug 8SS 

of aneurysm of internal carotid ar 
tery June 701 
of cholelithiasis Feb S 
of paralytic ileus June 564 
of spinal cord tumor Aug 899 
treatment of acute postoperative par 
otitis June 604 

Roger Anderson splint m fractures of 
mandible April 382 385 
Rupture of intestines Aug 883 
of liver Aug 878 
of pleen Aug 874 
of stomach Aug 882 

Sacralizatiov of transverse processes of 
fifth lumbar vertebra June 72S 
Sacro iliac jo nt as cau e of low back 
symptoms June 726 
Saddle no«e repair with iib cartilage 
grafts Apnl 410 
with septal cartilage grafts Apnl 
407 

Sarcoma Ewings Aug 768 
of stomach June 611 
osteogenic sclerosing chronic scleros 
ing osteitis and differentiation Aug 
766 774 

Scalp defects utulateral repair wath 
hair bcann" scalp Aug 741 
Scapula fractures April 431 
Saatic pam w th particular reference to 
lumbosacral jomt and mtervertebral 
disk syndrome June 723 
Sclerosing osteitis chronic Aug 762 
SedaU>es in bums Aug 793 
Sensory distribution of nerve roots of 
lower extremity June 727 
Septal cartilage di pbccment repair of 
Apnl 408 



CUMULATE E INDEX 
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Swjuejtmtoniy in o tr mj Iw of Jaw 
tprH 40 

Shock in burns plasma and bl I i 
Aug 79$ 

in relati n to one th ti m nag p t 
Aug 808 

Skolgvn nound pcm o Worn alfom 
close range with tnultipl in)u e, t 
>Tsc a urgcal tr Im nt th r c 
fry t s 952 

S gmoido<<rop> in poljps of c I Fb 
]67 

Skcl lal IL alien in fractures of mj J 
bJe Apnl 881 

Skin gr ft fim cemented Afrl 2Sl 
nal} u and s mmary of ca^ 
tprd 273 

appl cation to ecp nl ar 
tpnl 2S4 

prepar ng and cutting Jp li 254 , 
repo t of cases Apr] gbS i 

mall p ces u e f Aprf 2St | 
free epithelial A/ril 3iS 
f II th ekness Afin/ 317 
r6I m urfac d feet ip tl 309 
pi t th kness tpnl 309 
open bdom al fl p fo su fa 
def ets of upper est em t) tprl 
293 

pht (h cknes> eecuo nd b a 
d! g Apnl 251 

mel oma m Ign t tpnl 319 
Sk II dep JO a in repair ilb deed 
tart I pe g fts 4pnl 412 
Sn pp K thumbs d fing s A g 780 
Sp n 1 th a in pa alyl c ileu 
J ( 572 

c cd c mp ess on b> cong n lal nom 
aly f (hi d lumb erteb 3 
Aug 959 

turn s of 897 

p in p due d by sim I t Dg pa n 
c u ed by galJbl dd r dsc s 
A g 893 

pu cture in t m f sp oal co d 
Aug 899 

Sp ne f n n I te e teb I disk le 
si n Apnl 471 

postop atis ma g ment Jun 599 
‘'Ple P n t t n \o nd Feb 86 
upto e of Aug 874 
Sple e t my c mpheat ns J ne 585 
dicat Ji SS3 

Sp ndylol thesi AP J 432 Ji e 725 
St b ou d f abd m n tug 864 


Stader plmt m / a t res of o dibl 
April 385 

St g fib u tendo ginili. 4 | 
780 

St mach berra 1 p ncreatic tis. e m 
J 610 

a in ma / e 6II 613 

I\ diagnovd a ben m I 
Feb 60 

r \ 2 } d by e p] U n Feb H 
eaten u u I d bj t ray Feb 
73 

h m rh 1: I Feb 32 
in ag d per«o F b 66 
m staken dgos f F b 6 
of ca d c d 3 d t rm nal e d of 
*®ph g s g r> IB 
75 225 

tho c lap otomy for Feb 
fS 225 

hem r h c f om F b 29 
' 1 omjossrc m F b 67 

pe / at n d r g eft mpted gv 
to op Fb 77 
pip /u 607 

lee esecli in Feb 72 
re ct n f ga tn hemorrhage Feb 
39 

f pept u!cf F b 58 J e 6 0 
r ptu e f A eg 6S 
sa om Ju e 611 

syphls Ji 614 

t m r$ F b 60 /« e 607 
Ic S Fepiie til tr 
SI pi cc 1 P nton Us p mary in 
h Id e E h 93 

Sl)l dt dal Aug 780 
Subdiaph gmatc abscess foil wi b 
d m al su g > / e 557 
Subm cosal nod fes of reef m Aug 903 
Subpti n c bsc <s f m p f Uo of 
ppend F b 139 
S b nguaJ m la om ipnJ 338 
Sue ml ulfath 3 ole in coin s gery 
M kuhc 2 perat on r placed by nd 
t e d na tomo is w th Feb 233 
S t on decomp c s on in p I pe b 
1 t St I dec mpress Ju e 568 
Sulf da 1 ppe die I f b 142 
n pc appe d ceal ph? gmon F b 254 
S If 0 d S Suea >I d/ lb a oJ 

Sulfonam d n appe d ilis Feb 1« 
Supi~t e } See Ad e ol 
, S f ce def t f e skin graft m Apri 
I 309 
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Surface defects open abdominal flaps for 
in upper e^tremitj Apnl 293 
SymblepharoD Apnl 367 
SimpaUiectoniy paravertebral m throm 
bophlebitis June 538 
Sympathetic ganglia lumbar paravcrte 
bral block of June 543 
Syphilis of bone chronic sclerosing, os 
teitis and diBerentialion Aug 765 
773 

of tomach June 614 

Tendovacimtis stcnosing fibrous iMff 
780 

Tenosynovitis chronic non pecific Aug 
780 

Tetany po t thyroidectomy June 495 
Thecitis chronic of evtcnsor procc s of 
thumb Aug 780 

Thoracolaparotomy for removal of car 
cinoma of stomach cardiac end and 
terminal esophagus Feb 75 230 
Thrombocytopenic purpura idiopathic 
splenectomy for Ju e 584 
Thrombophlebitis anticoagulation Iher 
apy June 534 
feme 0 iliac June 541 
paravertebral sympathectomy in June 
538 

Thrombosis coronary postoperative 
June 506 

postsplenectomy June 586 
venous postoperative anticoagulation 
therapy June 534 

Thyroid crisis postoperati c June 496 
Thyroidectomy complications Ji e 491 
Thumb evtensor process chronic theci 
tis of Aug 780 
snapping Aug 780 

Tib a fractures nonun n in thnl 425 
424 

Tr cheal obstruction i tthyroidec 
tomy June 494 

Tracheobronchial a pir ti n Ju le 522 
Tran fusions blood n I urn tug 79S 
e timation of amount requ red 
tug 804 

m colon surgerv F b 201 
in gastric hemo rhace F b 35 
m paralytic ileus June 574 
reactions Rh factor in lig 823 
supetfctal veins used in /tug 799 
Transthoraac operation fo ca cinoma of 
card ac end of stomach and terminal 
end of e ophams Feb 75 230 


Transurethral resection for bladder neck 
obstruction follow in" abdominoper 
meal surgery Ji ne 538 
Tribromethanol anesthesia for plastic 
surgery ipnl 4/7 
Trichobezoar Feb 70 
Tumors of adrenal medulla chromaffin 
cell Aug 922 
histogenesis lug 930 
of bram surgical treatment progress 
dunn" last 35 years June 694 
of rectum ubmucosal Aug 897 
of spinal cord Aug 897 

pain producel by imulaling pain 
cau ed by gallbladder di ca^ 
Aug 893 

of stomach Feb 60 June 607 

UiCER jcjunal June 624 
peptic See Pepltc ilcer 
Ulcerative coliti sur cal trevtment 
Feb 211 Jine 661 
indications June 656 
Ulcers powdered eyth ocvtes as dre s 
ing for lug 814 

Ureter and renal pelvi duplication 
Aug 910 

Urethral catheter management Ju c 
710 

\acina absence con enilal treatment 
lig 938 

\anco«c veins superficial thrombo 
phlebitis m Jt ne 539 
\enipunclure of evtcrnal jugula vein 
Aug 801 

of ntc nal ;ugular vein Aug 80 
technic 4ig 800 

\cnous 1 "at on m pulm na y emb 1 m 
d advantages June "^34 
thromb SI postoperative ntcomula 
t n therapv Ju ir 334 
\ rtebra fifth lumbar t an er e j roc 
cs-e acr liz tion of / r 723 
third lumbar congenit 1 n mal' 
dpiomyctia and comprc«^ on of pi 
n I cord but n I of cau la cquin 
lug 963 

\on Lanecnbecks ope ation f cleft 
palate Apr I 371 

WntruAN reconstruction ope ation lii 
752 753 7a9 

3\ound complications post thyroidcc 
tomv June 499 
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Uountl inf ct n foUoning abdoounai 
siirger> June SS4 

Wounds nenpcn iraling f aMotncn 
Auf S 2 
I pie n luf 874 

pcnelral nf o! abdomni Feb 79 
Aug 864 


Wounds pen I atmg of abd men m ear 
Feb 90 

poftd ed olb cjtes as d ssing f 
Aug Sli 

Ur t fraclu es Apni 4J0 
\ S e K n 
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The preparation of this volume of The Sr/rgjcal Cltmcs of North 
America has been peculiarly a labor of interest to all therein con 
cemed because it re emphasizes the significance and importance of 
cancer research and as is clearly manifest in these combined efforts 
It demonstrates that cancer research is not a discipline limited to the 
ivory towers and magnificent isolation of laboratories The clinic 
plays a role so significant as to make invidious all comparisons be 
tvvecn so called academic research on the one hand and clinical studies 
on the other The nexus between these two is so close and so tight 
that he would be hard put to it who attempted to prove that either 
the clinic or the Iaborator> played the larger role in the notable 
advances that have taken place m our knowledge of cancer in the 
last 25 >ears 

One need strain neither imagination nor credulity in order to bolster 
the belief that from )ust such efforts as are mirrored in these joint 
laboratory and clinical studies there ma> be extracted the highest 
hope the most optimistic faith that we are traveling the road toward 
the solution of the cancer problem Oh >es’ the path ma> be and 
indeed it is devious and winding with blind alleys here and there 
and with unillummated stretches that make the going difficult and 
uncertain but behind us there are clearings where previousl> had 
been almost impenetrable tanglcwood 

Director of Patholog> The Barnard Tree Skin and Cancer Hospital and Pro 
lessor of Clinical Surgery Washington Un versity School of Medicine St Louis 
M ssoun 
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Tins spirit of optimism need not postulate a single or multiple 
causes for the disease it need not posit a basic chemical physical 
or mechanical agenev at work it need not feel the inhibiting dutch 
of doubt that has been expressed at times even b\ recognized cancer 
experts Such presumptions arc merely a prion considerations that ma> 
or may not have significance depending upon their accurate fit in 
die jigsau puzzle in process of solution In the end cancer as a proth 
1cm will be solved b\ only one tcchnic and that will be the one laid 
down m the admonition of Thomas Henry Huxley to sit down 
before fact as a little child be prepared to givc^p everv precon 
ccivcd notion follow humbly wherever and to whatever abvsses nature 
leads or you shall learn nothing And that is exactV what qualified 
cancer investigators throughout the world are doing m laboratories 
in wards in clinics and m autopsy rooms These various efforts are 
being coordinated m such fashion as to furnish full warrant for the 
sratcmenr made by some one whose name is lost to memory thar 
Icverythmg on the earth in the sky above and m the waters under 
[ the earth is being searched for its relationship to cancer 

There is every reason for thinking that this search will be fruitful 
Support for this hope lies m the record of accomplishments not onh 
in the clinics and in the laboratories but also m manv other fields 
cognate to cancer though not ordinarily associated with it in our 
minds For example industrial management has become keenly alive 
to the perhaps ominous relationships between cancer and the manu 
facevre of aniline dves petroleum products illuminating gas coke 
mineral or lubricating oik textile products of various sorts the ex 
traction of ndiom ores mining m genera) with special reference to 
cobalt and arsenic and all sorts of dust hazards incident to industry 
in general In turn social agencies have found themselves necessarily 
confronted with the cancer problem and the legal profession m its 
relationship to compensation commissions has had its interest cunositv 
and benevolent spirit of cooperation aroused Thus we secure a view 
of the ferment of discovery as it worls in the peripheral regions of 
the cancer field 

More closely related efforts center m the activities of the physicists 
biophysicists chemists and physical chemists Through their research 
activities have come the improvements in x ray and radium therapv 
that have yielded such bnlhanc results m the study alleviation and 
cure of cancer The science of heredity also has furnished tools in 
the form of genetic principles that are of great value in the study of 
malignant disease 

When we step tii medias res and get dow n to the solid business of 
inspecting the accomplishments wrought not at the periphery of the 
cancer problem nnd not in the renin s of the border line sciences 
but directly in the field of cincer itself wc encounter v pigeant of 
progress that is trulv heart winning And jt Ins ill inppened in so 
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short a space of time’ The man -who first opened the door to modern 
cancer research , Leo Loeb for yeare Director of Research in The \ 
Barnard Tree Sim and Cancer Hospital is still actively at woA in 
St Louis His demonstration of the transplantability of cancer cells 
svas followed in rapid succession by the discovers of Ishikavva and 
\ amagiw a avho showed that w e may produce cancer at vv ill in labora 
tory animals with high fraction tars Then came the epochal studies 
by Kennvvay and his group of co workcK in London of the chemical 
carcinogens and their relation to products manufactured by the 
human body itself such as the ovarian hormones bile and the sterols 
This was follow ed b y Lacassaigne s bnUiant w orl on the relationship 
between the ovarian hormones and cancer of the breast m female 
and male mice Huggins later and very recently started his fruitful 
work on the interrclateH'phenomena of testicular and ovarian hormone 
activity in carcinoma of the prostate Countless other bricks have 
been placed in the mortar of cancer research setting up a structure 
that to any reasonably knowing and optimistic thinker may be roofed 
to completion in his own lifetime The detailing of these contribu 
tions has no place in such a preface as this 
But that IS not all In these constructive labors toward the end of 
discovering cause or causes the clinicians in every field and specialtv 
of medicine have added their efforts Studies of cancer of the cervix 
lung pancreas stomach tongue breast larynx skin and indeed of 
every organ and tissue of the body have led to improvements in thera 
peutic technic and to a more rational concept of the initiation dev el 
opment and course of malignant disease Where w e have failed m a 
hoped for cure we have often succeeded m furnishing a beneficent 
alleviation 

And while all this has been going on there has developed an in 
fectious enthusiasm along the line of education teaching physicians 
the whys and wherefores of cancer and teaching laymen what 
they should know in order to protect themselves Tumor clinics in 
I general hospitals and m special cancer hospitals the Federal Govern 
ments and numerous State Governments activities in the cancer 
field special journals devoted to publishing cancer studies medical 
society meetings devoted to cancer and various other practical agen 
cies have been expanding the professional grasp and knowledge of 
cancer at the same time that they have been fostering the conserva 
tion of hfe limb and comfort of the afflicted The American Society 
for the Control of Cancer has broadened the field of educational 
effort through its various State branches its Womans Field Armv 
Its monthly magazine of pracncal and helpful information and 
through its sponsorship of numerous and widelv scattered lectures to 
lay audiences by qualified experts Likewise brochures leaflets and 
widespread advertisements bv insurance companies furnish the lay 
man protective information 
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So all in all if human spirit and flesh \v earied by the search for 
ultimate cause or specific cure falters in thought before the o re 
of cancer and hearkens in tcmporaiy doubt to the bibhcal proverb - 
Hope deferred maketh the heart sick there is for consolation 
Shell) s \ision of — 

Through the su set of hope 
Like the shape of a dfeam 
What paradise islands of glory gleam' 
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That a great manv agents can under certain conditions generate 
cancer is ell know n W^ere it not for the fact that these conditions 
occur so mfrequentlj cancers ■would sprout almost e^eIy^^here in 
our bodies The agents are called carcinogens Two groups can be 
recognized those that come from without, and those that are formed 
within the body 

EXTERNAL CARCINOGENS 

Sunlight is the most uni\ ersal of external carcinogens but its pow er 
of producing cancer is relati\el> feeble so that a long exposure 
through many years is ordmanly required Ne\ertheless sunlight is 
probably rather more produeme of skm cancer than is generally 
realized because records arc seldom kept of the beginning lesions 
which are removed by the thousand If these were allowed to de 
t elop unchecked and early cancers of the skin w ere not easily \ isible 
and on the whole promptly treated the actual operation of sunlight 
as a carcinogen would be more apparent 
Much depends of course upon the susceptibility of the skm and 
the degree of exposure Susceptibility yaries The skm of patients with 
xeroderma pigmentosum (fortunately a rare disease) is so sensitive 
that the malignant transformation occurs m a few years time and 
cannot be etaded The skin of blondes is more susceptible than that 
of brunettes There is some truth in the statement that a blond farmer 
who heedlessly exposes himself to the sun all his life will acquire 
skin cancer if he passes the age of 65 y ears 
The U S Public Health Sen-ice has found that skm cancer is most 
preyalent in the state of Texas y\here many citizens take pride m 
their yirile sunbaked appearance The habit of sun tanning on sea 
beaches for a few weeks at Jong mtenals is probably not dangerous 
except for those whose skin is abnormally sensitue \et some der 
matologists report an apparent mcrease m the incidence of skm cancer 
w hich they are inclined to attribute to this custom though con\ incing 
statistics are lacking 

It IS interesting to speculate on the susceptibility to solar rays of 
male castrates of whom the number is greater than most people think 
On exposure to the sun their skm bums but it has lost the abihty to 
tan unless testosterone is administered then it does tan e\en months 
after ce ssation of exposure as has been fully described b\ Hamilton 

Dire«or of Research The Barnard Free Skin and Cancer Hospital and 
Professor of Anatomy Washington Unisersit> School of Medicine Sc. Lotus 
Missoun 
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susccpub.hty is no: kno«n 
m It maj be the CISC since the melanin developed m tannm^^ mav 
uc more or Jess protcctne ^ 

Uh.ch Maiclengths of light emitted by the smi are most respon 
sible tor cancer of the slin in min ruiiains to be determined tat it 
IS assumed that uhr^vi olet iK ht leads m this respect since skin cancers 
in ammaJs can be produced by repeated exposure to ic Though Jinle 
if an) ultra; lolct light gets through ordinary window glass some 
of us know of men « ho ba\c worked in much the same position for 
30 years or more with light coming through a window pane chiefly 
directed on one side of the face When the preliminary warmn 
lesions appear it is usuallv on this exposed side 
Atruospheric dust is often listed as possibly carcinogenic but ideas 
on It arc rather nebulous because u is composed of so many materials 
and IS so tanabh That sooc constantly encountered can produce 
cancer is illustrated by the scrotal cancer of chimncv sweeps Etpen 
wencs m this hospital by Dr M G Seehg show chat pufmonarv 
cancer m mice can result from inhaled soot A few \cars ago at 
mosphenc poljution in some of our laige cities became so obnoxiou 
that Shear and others of the U S Public Health Service svstematicalh 
collected dust at about the street fevel m selected centers and tested 
Its carcinogenicity by the miection of mice It was found capable of 
producing cancer especially when collected m certain areas the names 
of which were not published It is unwise however to attribute can 
cer of the lungs to the breathing of ordinary street dust m moderate 
quantities but dust from chrome antimony arsenic and radioactive 
orfs ift mines is dangerous 

X rays and radmvt are assuredly carcinogenic though this fact was 
not suspected at first The interval between the last exposure and the 
appearance of cancer of the skin ranges from about I to 1 1 years Since 
these rays are so penetrating the deeper tissues may be injured es 
pccially those of the blood forming organs with resultant leukemia 
The risk is so great that officers of the U S Public Health Service 
have recently inspected a large number of hospitals to make sure that 
those u mg X rav and radioactive niaienals are adcquatelv protected 
Coal tar products are the most prolific source of carcinogens of 
extracorporeal origin The tars themselves are mixtures of numerous 
hvdrocarbons in diverse proportions The interval between the last 
exposure and malignant transfonn tion of the skm mav be as lor^ 
as 20 or 30 years Both tac and ultraviolet light are routinely used 
with impunity m the treatment of psoriasis and other cutaneous 
disorders 

Twort found Ca/ifornia fetrolettm oil to be noncarc/ncgen/c but 
refined products made from it were carcinogenic According to some 
experts the very powerful new methods of cracking perroJeum to 



produce high octane casoline for aviation are more likel) than the 
older ones to generate polvcvclic hydrocarbons in the residue oils 
These oils are going on the market in enormous quantities and for 
nianv purposes A public health hazard in the cancer field may thus 
be created for individuals most exposed to them particularly xvhen 
the oils are vaporized by heat in places where the ventilation is m 
adequate 

Aniline dyes can bring about cancer of the bladder These like 
other excreted chemicals are probably present in the urine leaving 
the kidneys in far greater concentration than m the glomerular filtrate 
or m any bodv tissues and because the bladder serves as a reservoir 
time IS given for action on the lining epithelium \et these cancers 
not infrequently only make their presence felt years after the patient 
has ceased to w ork m the dv e industry Latent periods range from 
1 to say 17 xears An average of 8 years has been reported 
Burns are of interest because m a few cases thev are followed bv 
skin cancer The interval as given by Heuper is difficult to interpret 
but may be significant For chronic bums it is bsted at 6 to 41 years 
with an average of 22 vears and for acute bums 1 month to 2 vears 
with an average of 4 months 

Mechanical traimia can also lead to cancer even when it is single 
as described elsewhere in this volume by Leighton The tissues most 
susceptible are the breast and the testicle but dermis and periosteum 
can respond similarlv In proportion however to the frequency of 
trauma cancer attributable thereto is cxtraordinanlv rare 
This brief review of a few carcinogens which strike at the bodv 
from without supplies data very difficult to interpret It is not possible 
to point to any property which these carcinogens possess m common 
as likelv to transform normal cells into malignant ones In the case 
of some of them there is reason to think, that extent and duration of 
exposure are important factors However the rise m temperature in 
an acute burn and the crushing in a blow on the skin for example 
are influences of short duration and not nccessariU operative over a 
large area Individual tissue susceptibilitv can be demonstrated only 
m some instances such as that of the skin to solar ravs The fact that 
cancer in identical twins is usually similar symmetrical and simultane 
ous coupled with the frequency of gastric cancer and breast cancer 
m certain families points to an hereditary susceptibility but again 
in most cases this factor is elusive or absent Impressive is the great 
range in length of the interval sometimes existing between the cessa 
tion of action of carcinogen and the appearance of cancer also the 
fact that though many are exposed (amhne dve workers and others) 
onlv a few acquire cancer Recognition of the possibility that other 
carcinogens m addition to those observed may m some cases operate 
cannot be evaded 
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WECANCEROUS LESIONS 

Wc speak rarhor ghblj, of cancer bemg produced by carcinogens 
bat there are numerous so called prccanccrous fesioiss for which the 
carcinogens if an) arcwhoJl) unknown Thus lupus vulgans (skin 
tuberculosis) of 4 to 55 years duration (average 30 years) can become 
malignant Syphilitic {cukoplakia of the tongue is said to go over into 
cancer in 30 per cent of the otisened cases Cut the idea of accepting 
the tubercle bacillus and the qiirochefc as carcinogens is nor appealing 
Rcgcncratwc hypertrophic lesions of the liver and endoersnes pro 
duced by a wide variety of conditions that wc do not ordininl) 
V isuabzc as carcinogenic can also be the scats of malignant chan es 
The same holds for pigmented moles of the junction type chronic 
catarrhal inflammatory lesions of the ceniv polypoid adenomas of 
the colon and chronic cysne mastitis 
As applied to such lesions the term prccanccrous is apparently 
unjustified because many of each tvpc indeed the majority are not 
forerunners of cancer Here where definite carcinogens arc not 
identifiable cancer only occasionallv develops as it does when the 
tissues arc known to be ctposed to easily recognizable carcinogens 
of external origin whose action can for some patients even be dated 
The question has often been asked whether lesions of these cate 
gorics have properties in common which render them liable to become 
cancerous A rarher obvious attribute of a)J of them is that they are 
hyperplastic m the sense that they arc made up of more cells than 
the tissues of origin But this need not be interpreted as always due 
CO an increase in the frequency of mirosis It could follow from the 
cells Ining lonaer that is from a diminished cellular death rate with 
out change in mitotic frequency However this may be it is generally 
admitted that the malignant transformation occurs not throughout the 
lesion but in one or more very small groups of cells and because 
these cannor be identified in advance and continuously observed it 
cannot be ascertained whether they were multiplying at the rate usual 
for the tissue before the lesion developed or more rapidly or more 
slow ly On the vv hole pathologists have shown brtlc imagination and 
ingenuity m the bringing to bear of new technics of examination on 
prccanccrous lesions as they occur in patients It should at least be 
feasible to examine those casitv biopsicd for fluorescent carcinogens 
and to determine the intake of radio elements After assembling the 
apparatus one could quickly make both tests 
Turning to the lesions of a given type say syphilitic leukoplakia 
one wonders why tlie minority become cancerous while the majority 
do nor If ir because in each type there are really lesions of two 
sorts which we cannot as yet distinguish one truly prccanccrous atio 
the other not or are they of a smglc kmd and a carcinogen happens 
TO act on only a few of them while most escape or are they 
same kind similanly exposed to a carcinogen the action of w hich is 
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ior some obscure reason usually inhibited^ Certainly there are many 
possible factors At present we see through a glass darU> Yet these 
and other precancerous lesions as well as the carcinogens of external 
origin are clearly before us for analysis 

INTERNAL CARCINOGENS 

The margin fades when one considers the possible role of internal 
carcinogens produced and hidden m the depth of the tissues whose 
action cannot be dated A large group of steroid compounds is under 
suspicion m this connection Cholesterol is not implicated It is men 
tioned only as a familiar example of the sterols which arc higher 
alcohols of solid consistency Man> hormones are ketones of the sterols 
(corticosterone testosterone progesterone androsteronc etc ) Some 
estrogens are sterones and these from experiments on animals arc 
known to be capable of initiating cancer in susceptible tissues More 
over studies in Barnard Hospital b> Paletta and Max on mice have 
demonstrated that the development of squamous cell carcinomas con 
sequent upon applications to the skin of methylcholanthrenc is greatlj 
increased by injections of estradiol benzoate a synthetic estrogen 
Though w e cannot as yet point to a definite cancer m human beings 
and positively assert that it has been produced by estrogen the hand 
writing IS plain upon the wall that steroid estrogens should be admin 
istered with the greatest care and moderation when there is reason 
CO suspect that any tissues arc m a particularly susceptible state or 
when there is the possibihti of existing precancerous lesions such as 
chronic cystic mastitis 

In patients when cancers occur in the duodenum they are most 
frequently obsersed near the ampulla of Vater where bile enters from 
the Iner This may be a coincidence but steroid compounds of con 
siderable \ariet> are poured into the duodenum at this point Meth\l 
cholanthrene is not only the most potent carcinogen but it is also 
chemically related to the bile acids It may be that human bile contams 
similar carcinogens x\hich act on the duodenal and other tissues of 
the lower alimentary tract when these tissues are unduly susceptible 
To assume that internal carcinogens are limited to steroid compounds 
would be blind complacency 

ANIMAL EXPERIMENTATION 

Thus far this account has been mainly limited to cancer in man 
because it is not always good practice to assume that what happens 
in animals also takes place in human beings Obi lously however w ell 
controlled animal experimentation does expand our concept of cancer 
as a biological phenomenon and may supply valuable clues m the 
investigation of the etiology of human cancer 

Virus Theory —Some instances of cancer production in animals by 
'iruses can be cited The best knowm cancer vinis is the Rous sarcoma 
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t Jrus of chickens After it the renal carcinoma virus of fro s was 
discovered In Luckc -vnd a few >eaTs later the skin carcinoma vmis 
of cntfonriil rabbits In Schope Rut am balanced judgment muse 
tike into consideration the alniose insignificant number of cancer 
viruses conipircd with the hundreds of carcinogens While it vvouk! 
fie foolish to denj the possibility that tnan like the lower animals 
niav occasionaily be afflicted with cancer viruses there is htde reason 
scnouslv to entertain the view that siruscs may be the etiologic agents 
of tnanv kinds of htirnan malignant tumors 

^ ec proponents of the virus theory seem to be increasing Thev 
have 1 belief in things undemonstrabfc at least not vet shown in the 
form of a scries of inapparent or latent viruses which only in evceji* 
tional eases arc supposed to reveal their presence by cancer produc 
tion This IS a considcnhlc stretch of the imagination for thouah 
latent viruses <fo occur in animals as well as m human beings tKev 
usually operate m other wavs thin in carcmogencsis Failure ret'ulariv 
to denionstnte the existence of viruses m human cancers is waved 
isidc bv assuming that the Hypothetica.1 viruses resemble krvnwa 
viruses that ire stronglv species and even srram specific and differ 
from manv others that can operate m a wide selection of animals 
This tendency to picture these viruses as preying only on human 
beings so that ev idencc as to their presence is not to be evpecrcd by 
tnoculicing cvpenmenril animals with extracts of human cancers i5 
supplemented by an inclination to dismiss the absence of evidence 
that human cancer like most virus diseases is infectious m nature 
because of the circumsnnce that most cancers are interml and skin 
covered so that the opportunities for spread ire not great The passive 
extension of viable cancer cells on the surgeons jnstruments to other 
parts of the patient is not significant m this connection because it is 
transplantation not infection and whole cancer cells are not a virus 
Similarly the occasional production of cancer m animals by micction 
of extracts of human cancers and of livers cannot be taken as indicime 
of a virus because the agent involved must be assumed to be simph’ a 
carcinogen until it is found to have the properties of i virus 

Influence of Heredity —The habit of carcinogens to misfire to fail 
in the production of cancer noted m hunun facings to some extent 
can be analyzed in animals That some strains of mice of one and 
the same species are bcfeditardv more resistant than others to equa^ 
doses of the siswe carcinogen has been proved It is however too 
soon to say whether all cells shire m this inherited resistance or laci- 
of resistance (susceptibility) Recent studies give better perspective 
of the immediacy of hereditary influences Some traits considerea 
germinal m other words determined by union of egg and sperm on 
fertilization ire really environmental Particularly important is the 
mflucncc of the utermc environment on the developing embryo It 
has been discovered in Dr Qarence Littles laboratory that if fer 
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tilized o\a of a strain of mice ha\ing sacra made up of > \ertebr3e 
are transplanted to the uteri of mice of another strain having 6 \er 
tebrae in their sacra thej \\ill de\eIop into mice possessed of sacra 
composed of 5 vertebrae 

Coming closer to cancer Bittner finds that when ne%\bom mice of 
a strain characterized bj a high incidence of spontaneous mammar\ 
cancers are nursed from the beginning on mice of a low incidence 
strain thej acquire mammary cancers m the low frequenc\ of their 
foster mothers The ret erse also holds mice of low frequenc) nursed 
on those of high frequencj de\elop the hich frequenc> of mammar> 
cancer The substance in mouse nulk responsible for high frequenc> 
has been isolated and punficd, and its influence proved up to the 
hilt It IS called the vnlk influence To demonstrate the existence or 
absence of such a substance which is not a steroid but a protein of 
large molecular size in human milk requires the kind of expenmcnta 
non that cannot be performed But interpretations of the possible role 
of heredit) in human cancer must take mto consideration a host of 
factors that mav influence the offspring which are not germmal but 
environmental 

Carcinogen Acfivity— Our concept of the immediacy of the action 
of carcinogen is also expanding Man> more carcinogens are known 
to be capable of producing cancer in animals than m human beings 
One hundred and fift> or more pol>c>chc h>drocarbons are effective 
Even applications to the skin of hvdrochlonc acid and potassium 
h> droxide and subcutaneous mjecoons of such scemingh berugn ma 
temls as lard and olive oil arc in rare cases followed bv cancer The 
coune of events leading to cancer maj be long or short with a few 
or manv chances of interruption before the malignant transformation 
takes place The or^nal carcinog en usuallj disappears entirely from 
t h^pictur e There is reason to suppose however that the ultimate 
kick delivered to the susceptible cells is m all cases similar for the 
malignant change m whatever tissue it occurs has certain common 
properties It frees the cells from the usual regulation of mitosis and 
this freedom is ingrained in their constitution and passed on from 
cell to cell 

It IS too earlv to conclude as a committee of experts appointed bv 
Surgeon General Parran has done that Malignancv is a umversal cell 
potentiahtv m that anv cell has inherent m its make up the potenoal 
itv for unlimited or uncontrolled grow'th This statement ma> mean 
that all cells without exception can undergo the malignant change if 
the carcinogenic influence is sufficientiv strong and sustained and the 
necessar> enabling conditions arc operative Perhaps the committee 
had m mmd onl> cells m the stages of their individual hves capable 
of division to begin with or which could be made capable h\ the 
raremogen Most cells are able to divide at some period m their life 
hut wc are not sure that this is a umversal cell potentiahtv For m 
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sttflcc It isqucsuonablc whether spermatids produced by the djvjsion 
of secondary spermatocytes canmulnply Ocher examples of probable 
mabjl3t> of ceUs to divide at any time during their lives can be cited 
In this problem man> imponderables somchou muse be weighed It 
could be argued that the cells uhich do not ordinarily divide sc any 
time— a fact possibly correlated with high differentwoon dating from 
tJie mitosis that gave them birth-do nor m themselves possess the 
potentiality of malignancy l«st can nevertheless be so modified (de 
difFercntiatcd) by the caronogen that the ability to divide possessed 
by their Ics differentiated ancestors is restored to them This may 
be the vjeu of the committee but even so the phrase universal cell 
potentiality is difHcult to accept It would be well to substitute for 
it w idely occurring cell potentiality of malignancy 
Tliat the immediate or many times removed mfluence of carcinogens 
on cells capable of becoming malignant is subject to modifying factors 
IS suspected in human beings In other words it does not seem likely 
that the great variability noted m cancer production b> a given car 
emogen can be w holly explained as due to differences m amount or 
duration of carcinogenic quality or in susceptibility or amount of 
tissue exposed But naturally occurring accelerating and inhibiun 
factors arc m man very intangible By purposeful experiments on 
animals this concept of modifying factors is somewhat extended be 
cause doses of carcinogen can be standardized and the influence of 
possible ftcjors investigated one b> one Alost of the work has been 
done on mice treated with tar or with chemically' known carcinogens 
A few of the legion of modifying factois reported ate 

AeetleriitofS 

Beta rad 3t on Banum sales 

Subcutaneo'is lojecuoas of adton In 
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Feed ng fresh I ver and dried tliyro d O «$ defic ent in cyst ne 
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Dmitrokresol Mustard jias 

Estrogen Testosterone 

The acceleifltors are said to give a better yield of cancers and the in 

hibztors to reduce the number of cancers to delay their appearance 
or both seldom if ever entirely to prevent the malignant transfer 
mation 

Though some of the reports arc based on thorough ini estimation, 
others are open to criticism for several reasons that need not be speci 
fled It IS safe to conclude however that accelerating and inhibitin'’ 
facrore can be found Therein bes a gram of hope for it means mac 
efforts to aid tissues known to be tmwsually susceptible and to have 
been heavily exposed to some caranogen may not forever be fuwr 
It js also evident from a careful study of many such reports that the 
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search for modifying factors has been rather a hit and miss under 
taking usually b> individual workers who are trying to follow 
hunches or fancied clues Orgam-'ed research on a large scale is long 
over due This clearly would have two objectives first to discover 
inhibiting factors feasible of application and second by amassing 
comprehensive data on inhibitors and accelerators to attain reliable 
evidence on the nature of the process or processes subject to their 
influence that is of the central means of carcinogenesis 
Vulnerability of Cells —A different problem that it is not our pur 
pose here to discuss is the vulnerability of cells which have become 
cancerous The influences that may conceivably result m retarding 
their multiplication and even in killing them may be quite different 
from those which operating on cells not yet malignant inhibit or 
accelerate the development of cancer for cancer cells are very dif 
ferent from noncancerous ones Moreover there are notable differ 
ences in speed with which cancer grows in individual cases occa 
sionally growth is arrested and the cancers become latent and rare 
reports of spontaneous regression and complete disappearance of can 
cers cannot be altogether discounted as fictional Consequently can 
cerous growth is modifiable and we may lool forward to the day 
when the nature of these naturallv occurring influences is discovered 
and means are devised whereby cancer can be adequately treated 
But progress will be conditioned by systematic investigation of this 
\ ulnerability We must cease to piddle and bring to bear the energy 
determination and the ignoring of expense which have proved effee 
tive m researches on war problems 

SUMMARY 

Many external carcinogens acting on the body from without are 
now recognizable It is our task to reduce exposure to the point where 
the hazard is eliminated and to be on the lookout for evidences of 
unusual susceptibility Carcinogens generated within the body are to 
the best of our knowledge mostly steroid compounds such as estro 
gen related to cholesterol but other kinds mav operate In the pres 
ence of prccancerous lesions these internal carcinogens are particu 
larly dangerous In addition to exposure to carcinogen and tissue 
susceptibility little known factors influence both the course of car 
cmogenesis and the growth of cancer once it has started It is because 
of insufficient exposure low degree of tissue susceptibility and in 
hibiting factors that cancer is not much more prevalent 



SINGLE TRAUMA AS AN INCITING FACTOR IN 
CARCINOMA 

W E Ieightov MD 

Wf have rccenilj reviewed the role of trauma in initiating cancer 
w ith the resultant disclosure that 79 patients seen in the surgical serv 
ice of The Barnard Free Skin and Cancer Hospital from 1910 to 1930 
developed cancer following a single trauma on the surface of the body 
at a site which could be visuali7cd daily and frequently and appearing 
in many instances at an age period of life when cancer is unusual 

The purpose of this paper is to confirm anew the vahdicv of these 
and similar findintjs by reporting the influence of a single trauma on 
one select organ of the body I propose to analyze 13 cases of cancer 
of the penis seen at the Barnard Free Skin and Cancer Hospital, in 
every one of which a history of the reception of a single trauma to 
the penis was present and the growth followed all the postulates laid 
dow n by Segond as necessary to establish the causal relationship be 
tween trauma and the later development of cancer 

Case I -In J nu ry 19J4 a Uborer 79 year? of ag enr red ih Barnard Free 
Skm and Ca ccr H spt I In J I> 191) 6 m mhs befor he s stai d a bl 
V hich bruised the sh ft of the p n s Th cond Qon did net improv and 4 e b 
later he co ulted a physci n b t no treatment was giv n In Sept mbe IWi 
he appi ed to a cl me for a d agnosi a d adv c but was not saosS d nd ague 
as untreated On admiss on to ur hosp tal n January w found on th dorsum 
of the thaft of the pern an ulc rat ng nim S by 2 cm with hard indurat d edges- 
TTie lymph nod s in both ingu n 1 r g ons v ere enlarged and hard Ther wts 
Is p esent a right ingun 1 herm H d ni d any v nereal dseas The e «as 
no h story of cancer m his fanuJy The auth nt city of the craum was esablah d 
On Janu ry 17 1934 a rad cal operation was p formed Ths consst d of » 
tot 1 amput t on of the pen ih tran plantation of the urethra into th perineum 
and bl icra] ingonal adenect my with rght hemio rh phy H mad good 
recovery The patholog cal examii uon as retur ed as squ mous cell ca a mi. 
grade 2 vith metastas s 

Case H— A miner aged 50 years while ndng hoiseb cL w s thr wo o to 
the p mmel of the s ddlc The p m was caught bet\ ecn th p nun 1 and n 
sh oter and vas badly m shed b r h alcd in a fe v weeks O e > r later he was 
I urt ga n in the same vay and s nee th a has had a running sore Th pet^ 

\ as pamdly amput ted at Grand Rap ds where diagnosis of can er was imd' 
n Apnl 1909 four > n fter the o ginal njur> Examinaa n m N vember 
3909 showed his penis to be entirely gone and the scrotum was mv 1 ed m * 
h rd mass B lateral mal gnant mvol em nc of the fern ral nodes v as present 

Case in -A farmer aged 46 years injured his perns on the horn of sad^e 
about 2 years befor ve s v h m A gr wth dev I ped on th inner s de 
prepuce nd circumc ion and a ight inguinal dis ection w r p lormc _ 

Su geo to Th Bar ard I- e Skm and Can r H sp tal and Profess r f 
S gery St. Louis Universty Schtx>l of Medicine St Lonis Mss un 
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February 19 at Kansas City There was a recurrence of the trouble in the nght 
inguinal region and at operation <5 months later a pathological diagnosis of cancer 
was made At this time the penis and scotuni were swollen and edematous The 
inguinal nodes on the left were enlarged and ulcerating 

Case IV -A farmer aged 49 years while working on the highway was struck 
with a knotted rope on the glans penis bruising the glans which became black 
and ulcerated The condition improved for a while under home remedies but 
8 months later it began to grow gradually worse Examination on admission 
showed the whole glans and most of the sliaft of die penis to be included m a 
carcinomatous mass A radical operation was performed The pathological diag 
nosis was squamous cell carcinoma grade 2 The patient denied scnercal disease 
and the family history was nega iie for cancer 

C\SE V— A laborer aged 55 years was circumcised about 15 months ago 
because of a redundant prepuce The wound faded to heal and a tumor began 
to grow The lesion e\cntually involved the entire glans and shaft of the penis 
A radical operation was performed in August 1933 The pathological report 
was squamous cell carcinoma grade 3 with metastasis There was no history 
of venereal disease and the family history was negative for cancer 

Case VI -A watchman aged 50 years was circumcised 3 years ago The w ound 
did not heal and he had recurring ulcers Two months ago the right groin began 
to swell It was opened 2 weeks ago at the Depaul Hospital and a large amount 
of pus was evacuated It has been draining ever since At this time there is an 
ulcer on the inner side of the foreskin 2 by 2 cm with pearly base and piled up 
edges In the right inguinal region there is a wide area of induration dusky red 
m color only slightly tender m the center of which i a cauliflower like growth 
A biopsy from this area was reported squamous cell carcinoma grade 3 

Case VII— A farm laborer aged 52 years while working 2 months ago on a 
farm with 2 mules threw the hitching rope around a post From the straining 
of the mules the rope broke and the end struck him on the perns He had some 
pain and swelling at the time which gradually subsided during the following 2 
weeks Then an ulcer and swelling appeared and he went to a physician who 
made a dorsal slit in the prepuce The lesion has increased rapidly in size with 
no evidence of healing l^amination showed a large cauliflower like mass com 
pletely destroying the glans penis The inguinal nodes were palpable on both 
sides There was no venereal history One sister had died of cancer of the stomach 

Operation was refused A climcal diagnosis of carcinoma was made by us 

Case \^I1 —A farm hand aged 58 years about 2 years ago was injured at the 
base of the perns by the limb of a tree The area became ulcerated and the ulcer 
grew steadily m size There was some pain but no bleeding Examination showed 
an ulcer 4 by 5 cm involving the pubic area and extendmg onto the shaft of 
the penis There was no induration or pihng up of the edges The nodes were 
palpable in both inguinal regions A radical operation vvas performed The patho 
logical report was squamous cell caranoma grade 2 

Case 1\ -A shocw orker aged 44 years wascircumci cd 4 y cars ago for itching 

I lit no sore beneath the prepuce The wound 1 d nor heal On admission to the 

II spiral the left half of the glans \ as occupied by a cauliflower flattened lesion 

> 4 cm in size with an indurated base Radium v as employed and later an 
inguinal dissccuon was carried out There \ as no history of venereal disease 
I' r a famiK K *rt._ .... 
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painttt agtd 57 ,ars about ! months ago tvhla mnk»E his 
car crashed his penis A1 out a month later the lesion beg to ulcerate and h, 
consulted mo different pbjsceans mho applied trashes and ointments E imiaa 
non revealed an ulcer on the dotsom of tie shaft and glans penis The ingin il 
nodes It ere enlarged and hard A hiopsj at this time v s repotted soninons 
cell carcinoma grade 2 Tlierc was no history of venereal d sease The Kahji 
test % as ncgati e and there was no family hist ry of can er 


OsE \I -A sh cworkcr aged 45 years recc ed an i ) ry t the gl s pe 
in \pril 1918 In September 19J8 he consulted a ph>sjcj n and a don 1 slir 
as in dc because of a redunda t prep cc Ultraviolet radiat on d d not improve 
the condit on and a b ops> in December 1938 was reported squamous c 11 c r 
c noma grade 2 He then appbeil at our hosp tal On tarn n t on an ul eiann 
lesion was fou d in the r ghr sde of the glans penis invol mg the t su s of th 
corona No enlarged ingunal nodes were foi d R don to the perns and a 
inguinal d sscction failed to chcct. th cancer There as no history of syphilis 
an 1 tl e piticnt was K hn negati e One un Ic had car nom of the f ce 


Case XII —A pacher aged 40 years was in a fight 3 years ago v ith a resultant 
lactcratcd foresVm Inch \ as follov ed m 3 cl» by an ulcer H secured n 
treatment for 2’^ years ar whch omc a cir urn on was done The s rc 
d d not heat A biopsy was rep rted sq am s c U car mom On etainin o n 
the patient v as seen to have an excens ul eraung process n the gla s peois 
and a red indurated tumor in the r ghr gr A brother d ed at the age of 
0 yean from a x rat ma of the test Je 

Case XUI -A machifu t ged 37 yean was admitted t the ho p tal e Jaau 
ary 8 1943 v th the history of h vi g s ured a se re brusng injury to the 
glans penis v hen he fell in a b r b t J8 montl spew sly In February 
194 he not ced a red ms d ea beneath the f re ki i n tl e gl ns perns This 
was d agnosed as a chancre a d he was g en shots m August Th e as 
d scharge from tl e ur thr at tl c beg n g of urmat o A cir uir is n v u 
done m October 194 There v as no mprovement, th v ound d d not heal 
and a b opsv t tl s t me re ealed can er He as tre ted \ th x r y until 
adm sion to th $ clin c Nc iher rad anon no radic I s rg y a of any wf 
as the cancer cont nued to grov He admitt d a v ne al nf cu n m 193 but 
dened the presence of syphils and th Kahn repo t vas negauve Hs moth r 
and s ster had d cd of cancer Exammaii n n adm s on sho v d a 1 rg auh 
flo ver ma s on the gl ns pc s v ith a necr tic surface and a h d ndur ced 
base The p cl ologtcal d agnos s was squ m as cell ca c now ith merasra 


ETIOtOGY AND INCIDENCE 

In 1932 1 discussed the commonly ascribed causes in 67 cases of 
cancer of the penis Caranoma of the penis as a rule arises from the 
epithelium covering the prepuce or glans penis In rare instances it 
starts from the mucous membrane of the urethra The specific cause 
of the disease as of all carcinoma is unknown Various factors sp 
pear to contribute toward initiating this disease 
A common contributor) condition is phimosis which is found to 
be of frequent occurrence in those cases m which careful histones 
have been taken It was noted in 13 of our patients Barney found ir 
present in S5 per cent of those cases in which inqujiy 'vas made as 
to Its occurrence and Martin found it in 6 out of 7 cases Irritation 
from smegma under the tight prepuce of elderly men is frequent v 
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the Starting point of carcinoma The importance of this condition is 
emphasized b> the fact that among the Jews and the Mohammedan 
population of India by ^vhom circumcision has been practiced for 
ages carcinoma of the penis is almost unknown There were no Jews 
in the present series Greensfcldef however reported a case occur 
ring in a circumcised Mohammedan among 202 cases collected in 
India and Pacha of Constantinople m 4 >cars saw 5 cases of car 
cmoma of the penis in circumcised Mussulmen 
Syphilts at times seems to be of etiological significance since it is 
not uncommon to find cancer developing upon the site of a chancre 
Martin thinks the ground for this supposition is not tenable although 
he has seen such a case Sheild and Green also each saw a case Bar 
ney reports 2 cases and Demarquay m an analysis of 59 cases found 
a history of syphilis m 10 In 2 of our cases carcinoma developed at 
the site of a chancre Seven of the patients gave a history of svph 
ills 4 of whom had receiv ed treatment A positive Wassermann reac 
non was obtained in 4 cases A history of gonorrhea was obtained 
m II cases 

Trcnnm probably plays the same role m the causation of cancer 
of the penis as in cancer at other sites Kronlem reports a case of 
penile cancer following trauma In the senes of 67 cases reviewed by 
us in 1932 2 patients developed cancer following a crushing injury 
and in another case the cancer developed on the scar of an old lacera 
tion Rodman and Whiteford each saw a carcinoma which had de 
V eloped upon an earlier circumcision and Barney reported 6 such 
cases Sixteen of the patients in the senes had been circumcised m 
adult life in 11 of these the wound did not heal and carcinoma de 
veloped Dormanns m a period of 18 months in China received for 
examination five specimens of cancer of the penis Three had been 
removed from young men 24 26 and 36 years of age respectivelv 
In all instances the skin was markedly inflamed and showed micro 
scopic changes similar to those produced by tar In seel mg an ex 
planation for this it was found that gonorrhea syphilis and chan 
croid were treated m this locality by the local application of a highly 
irritating substance the nature of which Dormanns was unable to 
ascertain 

Contagion or rather implantation has been suggested In 1895 
MacFarland searching the literature found 8 cases of contagion 
from wife to husband Bernstien reported a case of possible conta 
gion from husband to wife Bruce saw a patient who developed can 
cer of the penis one year after his wife died from carcinoma of the 
uterus Outland reports a similar case and Comil reports 2 cases 
which he thinks confirm the direct contagion of carcinoma Frank 
cites the case of a man aged 39 years who developed carcinoma of 
me penis 5 years after his wife died of carcinoma of the uterus His 
case however is similar to Case I\ of the present senes which would 
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seen* to be pure}) coincidental B'tmev reports a case of aato-mi 
plantation on the scrotum dttc to contact ujth cancer on the penb 
Origin of the Growth —In 30 of our eases the disease began on the 
clans penis, and m IJ the fim appearance aus on the prepuce while 
a few patients thought that their growths began in the sulcus Onl\ 
eases were recordcti as beginning on the ftenum Barney noted that 
m a few instances the growth was itmiced to the point of on in but 
in most It had spread so as to imoUe both glans and prepuce Our 
crperjcncc wss Dcmsr/io3% an^ Thomsen scace thicche fesroti 

occurs more frequcntlv on the glans penis while Kaufmann reported 
’0 of 3J eases ohsened ha him as occurring primanl) on the pre 
puce and onh 13 on the glans One of our eases originated in the 
urethra at the penoscrotal junction 
Age Incidence —The ace at which caremoma of the penis develops 
corresponds with that in carcinoma of other organs Crcitc reporo 
a carcinoma of the penis m a bo> of 2 vears Freacr m a boy of 
15 years Ralph m a voting man of 22 jears and Ficlewicz in a voan 
man of 26 >cars a few cases occur m the 20 s the conditiwi 

is most common between ages 50 and 60 Fortv five of our casts oc 
curred after age JO The ages of the patients on admission ranged 
from 30 to 77 J«rs Seten palicnrs were between 30 and 40 V be 
rvtcen 40 and JO 21 between 50 and 60 H between 60 and /O and 
2 betw een 70 and SO 

Racial Ine denee --Fifcv four of the patients were born m America, 
8 m Germanv and one each m Ireland Holland and Switzerland In 
■> eases the nationality was not recorded SiTt> two patients were 
white and 5 colored 

No race is exempt from this affliction unless it be the Jews Con 
trar> to the experience of Rodman and Bame> who never saw a car 
cinoma of the penis m a Negro TTiomas and McCoy each report a 
case occurring m a Negro Four out of 5 patients treated bv Sbwtn 
at his clinic ar Atlantic City were colored and Howze reported 6 
Negroes m 17 eases There arc 5 colored patients in the present senes 
Applicehon of These Feeds fo fhe Cases Reporfed Here — Beanof* in 
mind this rev icw of the etiology of carcinoma of the penis let us con 
sidcr the causes of cancer of the penis m the 13 cases which form 
the basis of this paper 

In Oise I there is no ev idence of any possible cause of cancer other 
than the single injurv which xvas severe enough to bruise the skin on 
the shaft of the penis a most unusual site for a carcinomatous growth 
In order to establish a rel.itioiKhip of trauma and mih^^nanc) in the 
ease let us consider the postubtes of Segond 

1 TTic authcnticit) of the trauma was established 

2 The trauma W'as sev ere enough to contuse the shaft of the pems 
5 As to the integrity of the part there is no evidence of the pre* 


SINGLE TRAUMA AS INCITING FACTOR IN CARCINOMA 999 


ence of a sore prior to the in|ur> Had any lesion been 
present, it is not likelj it would have gone unobserved since 
no part of the bod> with the exception of the hand is more 
frequentlj observed or inspected than is the penis 

4 The tumor appeared at the exact location of the injur> 

5 A tumor was present 6 months later and from the reception of 

his injur> to its removal the bridging s>mptoms were con 
tmuous and progressive 

6 The diagnosis of squamous cell carcinoma with metastasis was 

established after operation b> our pathologist 
From the history and ev idence submitted it w ould seem reasonable to 
consider the trauma as the caologic factor in this case 
All of the remammg case histones emphasize trauma desenbed 
either as a contusion a laceration or an incised wound such as circum 
cision One is impressed with the failure of the patients to notice 
pnor to this trauma an> of the usual forms of chronic imtation or 
the presence of sores or tumors in an organ which is inspected so 
frequently The trouble seems to begin vvith the reception of trauma 
and the bndgmg s>mptoms from trauma to tumor are cononuous 
nd progressive 

The age incidence m these patients is stnking Fift> three per cent 
were under 50 >ears of age whereas in the remaining 125 cases of 
our senes of cancer of penis with no history of trauma only 20 per 
cent of the patients were under 50 years of age Lest there be anv 
suspicion that the perus is an organ especially susccpdble to cancer 
development after mjur> I can cite numerous case reports from the 
literature of carcinoma following a mild trauma to vanous other re 
gions of the surface of the body m early life 
Brovvn and Brown in 1928 reported an cpithehoma in a boy of 15 
following an mjury to his leg 

Rixford in November 1935 recorded the case of a boy of 17 who 
following an injury to his breast, developed a malignant tumor and 
later a metastatic carcinoma to the xxiUa 
Marques m a review of 53 cutaneous cancers following trauma 
observed that IS of the patients were under 30 years of age and 5 of 
these were under 17 years of age He concludes that the problem of 
the relationship between trauma and mahgnancv has actually passed 
from the domain of hy pothesis mto reality 
The youth of some of the above patients is striking m the light of 
the findings of Hall and Bagby who recorded onlv 5 cases of spontane 
ous cancer in patients under 20 years of age in reviewing 70 000 case 
hi^nes from the Barnard Free Skin and Cancer Hospital 
The appearance of a carcinoma following injury anvwhtre on the 
superficial surface of the bod\ at an age when carcinoma rarely occurs 
spontaneously suggests that the trauma or injury is the exciting cause 
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I!* *' BslUtm of the Wro ink Aaimt 

^ "i ‘j rtftmd to the Imdgmg symptoms ts Mom 
iftc 50 caljca badff/ng symptoms between the injury and the ap- 
pearance of the tumor arc of interest and occasionalK of impor 
rance When the ctidence sho^is that a wound of apparently ror 
mal tissue never healed tliar pain swelling and discharge persi ei 
for weeks and until the definite appearance of a malignant proctss, 
then one must accept a prcsuinpaon m favor of the traumatic orisui 
and rcj} upon other features if the traumatic theory is to be rejected 
Cancengenic AgenU -'•Tlic variety of c\tcmal influences now known 


to set ss exciting egettts in the production of cancer is great and 
covers almost every class of natural force Some act directlj, otheis 
indirectly Among the causes of cancer menuoned bj Ewing are the 
folJovving (1) mechanical trauma cspcciajl> when repeated (2) 
physical agents roentgen raj radium and sunhgbt (3) chemicals w 
oi^amc and organic such as arsenic chloride of zinc coal tar prod 
ucts aniline dibcnzanihraccnc phcnanihrcne Sudan 111 and other 
dj cstuffs (4) organic cell products hormones foUiculin cstrin de 
composmon derivatives of the bUc acid (Cook) (S) bacteria espe 
ciallv the tubercle bacillus Bacillus caviae of Lacassagne the virus of 
infectious cpithcliosis (Shopc) (6) animal parasites the Spuopteu 
ncoplastica (Fibiger) laenia crassicoIJis (BorreJJ) distomusis AD 
the c exciting causes ot cancer were reviewed by Maisin (Madrid 


Congress 1933) 

Cwmg further states it thus appears that the scope of can 
ccngcnic agents is coextensive and nearly identical with the excitants 
of irtflammacions Tfirs fact compels the conclusion that both proc 
csscs inflammation and neoplasia are the expression of universal cell 


properties and arc correlative Inflammatory agents produce degtn 
eration necrosis exudation growth of new tissue regeneration and 


arc usually self limited but sometimes run mto neoplasia Canceti^ 
cnic agents also produce some degeneration often exudation but 
mainly ovcigrowth of tissue with various grades of anaplasia and 
they arc usually but not always procfcssive The rmnifcstations of 
inflammation vary gready but within certain limits Inflammatory 
neoplasia passes by insensible gradations mto neoplastic 
The histological structure of a cancer but not its actual cause ^ 
Known The one charactenstic of tumors which can be recognized 
generally is the cell autonomy or independent growth which is on 
limited and uncontrolled Normal cells are under control ylwt 
causes the mass of cells in a tumor formation to run not One or the 
most striking factors developed m experimental research is the action 
of coal tar prodoca in rbe fornMtion of rumors Is the wmor the 
result of the coal tar or some other unknown quantity ^ Yamagm 
and Ichikava made from SS to 360 daily apphcaiions before 
cceded in produemg 8 tumors "Vet the fact that cancer can be pr 
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duced by such substances is accepted although the exact mode of 
action of these highly cancerigemc coal tar products has not been 
traced In all these experiments the positive fact of injury anses not 
once but repeatedly If it vanes m such wide degree w hy xvould it 
not be possible for a single mjury to produce the same result^ When 
I raised this query m 1939 I was unaware that this question had been 
answered by Findlav who m 1925 had produced a cancer m a mouse 
by a single application of tar and that in 1939 Alider and Morton 
were able to produce both benign and malignant tumors m the slvin 
of mice by a single application of methylcholanthrene m 57 brown 
mice 

The latest contribution on this subject is that of Cramer and Stowell 
who record that a single application of methylcholanthrene will pro 
duce a masswe hyperplasia withm 4 weeks m some mice while re 
peated appbcations for 2 months or more will fail to do so Thev 
therefore distinguish two distinct groups m the same strain (1) a 
susceptible group in which a single application will produce a mas 
si\c hvpcrplasia which may or may not lead to cancer (2) a re 
sistant group m which the skin suffering the initial injury from a 
single injury merely regenerates without developing subsequently a 
massive hyperplasia From their studies of the effects of a single ex 
posure of the skin of mice to methylcholanthrene Cramer and Stowell 
conclude that the conditions required to produce this response are a 
considerable total dose of a powerful carcinogen applied to a large 
area of skin Under such conditions the carcinogen injuries the epithe 
hal elements of the skin which respond by regeneration This je 
generated epithelium is altered m its reaction to subsequent applica 
tions of the carcinogen having become more resistant to its toxic 
effects In a fraction of the ammals the regenerated epithelium pro 
cecds without further application of the carcinogen to a masswe epi 
thclial hyperplasia culmmating in the localized development of a 
skm catemoma The reaction of the skin to the carcinogen m this 
group of ammals the susceptible group contrasts strongly with that 
of the resistant group In resistant animals the carcinogen also pro 
duces an injury of the skin followed by regeneration But m this 
croup the regenerated epithelium does not proceed automaticallv to 
a massive hvperplasia it even fails to do so when subjected to an un 
remitting application of the carcinogen extending over several weeks 
There are manv references in the literature to carcinoma develop 
m" on the site of a single injury and while they have been accepted 
ov some they have been repudiated by others 
Since It IS now proved that a single chemical trauma may produce 
^ncer m a susceptible animal may we not assume with acceptable 
'igic that a single phvsical trauma (bruise bum or cut) may bring 
about the same effect in a susceptible human^ 



E lEJCHlOV 


J00-' 


All >utl.oi5 rrfcttt 1 1 „ in iht 1(0 jnJ „„ toa g hhcmiihr rf i, 
f iml listed in tlic aniclcly ihe auth r in Am J Cancer }6 !l J9 


Aslanas} <?«orcn) CbJf} (ht at) 

iJainbr/Jpc Me 1 1 mes & l^onp 1 1 n ( \( / Mij 1914 

Babna Noctebehra and Bosq Rw aiRcm «ie Dermal. SjfiJ 2/1J7 1937 

Tehan Cancer p 74-84 St Loui C V Mosby Co 1P38 

Bcrard Infemat Conf on Cancer Pans, WD 

Hrown and Jlrot n Souths esc A!«J I2-i9 19 8 

Coley and }1 gjnnbotl am Ann Sarg ff‘9Pl WJ 

0 H ns A N J Lancet Xtf 139 J9W 

Cramer and Stovscli Cinccr Research Vot 3 No 1 January 1945 
Davis 17 If Tndust Med iS6 1937 

E ng Surg Gynec & Obst J2 30 J9lJ Dnjd M A J Au^st, 19)3 p 1 > 
Arch latl 19 690 193J li fl \ew \ork Acsd Afedcne 7/ ’81 19)3 
FensicX Quoted by Bainbndgc 
Firlet Quoted by CoJey (/,rc at ) 

Gomez Rev Asoc med argent, // 619 1937 
IfaJl and Bagby JA ^^A /i<1703 1938 
Handley The Pract uon r p 788 1912 

Knot Lei a Oiarbon Arch Path 7 19 9 Am J Sorg October 19)4 
Lane CJaypon jance Quoted by Coley 
L ighfon Am } Cancer U 31 (March) 19) 

Leighton and Schm dfte / Af ssoun State M A, /7 67 fjuly) 1940 
Lo cn'te n Brun Be tr t H Chtr 67 713 1911 
Los cnthal Arch { Hm Ch r 6^ 67 IW 

1 ub rsch Med k] n 8 1631 1912 

Alan^ues Ann de dernwr n syph 7 JOM 1936 
A^cA^ Hams Med Nc t J26 6H IWl 
31 nerri t Quoted by Bambrdge 
MidcrandAlorron Am J Path 2S 99 19)9 
{aut Quoted by Cambrdge 
R ppart Deuaehe Z« hr f Owr <f7'J74 1898 
Ritford Anci Sarg iO 8|4 1913 
Kiuscy Res d{yg f m 19H 
Segond P Rcr de Cbir Par s 0 74S 1907 
She Ana Siuy 9 40 19)J 

1 cufschlander Sell cjz Zrwh f Uofallmeda n 23 371 19 1 
Tyaxer J AI d Rcscirch 7 309 1913 
Man vnghc Am J Surg 3 433 J9 8 
Well and Cannon Arch Path 9869 1930. 

Uilb ms Roger The Natural Hist ry of Cancer 1908 p 386 
\\ ooda Editor) 1 Am J Cancer 38 137 1933 
yamagiiva and Jcliika a J Oncer Resear h 3 10 9 1958 



adequate X RAY AND RADIUM DOSAGE 

Edw in C Ernst M D F A C P * 

The goal towards which all of us who treat cancer arc striving is 
a type of therapeutic management that will be uniformly effective 
During the past sev eral decades we have witnessed a succession of new 
radiation developments in the field of electrical engineering and high 
voltage X ray machines The intensity and voltage of these rays have 
been increased m order to facilitate penccraaon of the rays to a depth 
unheard of in the past and this with a minimum absorption or 
injury to the superimposed normal structures overlving the tumor 
bearing area Likewise the universal adoption of more accurate 
methods of measuring these powerful roentgen energies has been 
epoch mal mg 

It should be emphasiied however that radiation therapy is not 
solely dependent upon elaborate x ray machines dosage measuring 
instruments or large quantities of radium but it is equallv contingent 
upon the judgment experience and that indefinable attribute called 
radiation sense of the radiothcrapcutist be he surgeon gynecolo 
gist pathologist or radiologist 

On the other hand if we had been deprived of these new methods 
of measuring accurately the quantity (amount) and the quality 
(strength) of these more powerful nys the present therapeutic 
effectiveness of radiation in the treatment of malignant neoplasms 
could not have been so satisfactorily utilized Comparative statistical 
studies and the accurate evaluations of Inown clinical radiation re 
sponses would likewise have remained m the realm of empirical 
speculations 

BIOLOGICAL RADIATION EFFECTS 

It has not been fully appreciated or realized that the therapeutic 
rays of \ ray and radium possess powers of producing directly or 
indirectly varying degrees of physical chemical and biological 
changes 

The average physician and surgeon occasionally inadvertently refers 
a patient to the radiation department for a few shots of x ray with 
out realizing that a much longer and more complicated method of 
therapy is indicated In the mcantmie the patient has built up false 
hopes for an immediate recovery after a few visits and then when 
the treatments are prolonged becomes increasingly noncooperative 
Each specialist in his chosen field docs not always understand the 
problems of the other 

Director \ Ray Dipirtmcm Hic I ariarl Ire Skin an 1 Cancer Hospital 
* nuts Missouri 
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TIjc same t> pc of cancer jn \anous mdniduais mav be found to 
react djffcrcnd> cicn though the same form of radiation has beta 
applied Again the ra>s from x ra> or radium may inhibit or drstrm 
m a dual capacitj the Injng tissues depending upon the time intend 
and manner m which the \ ray dose is applied TTie reactions which 
tissues show to irradiation and the degree of ccii scnsitnity to lie 
doses of \ ray may also \arj 

For example lymphoid tissue and tascular endothelial cells ae 
extremely sensitne to sinaMer doses of roentgen or radium inccnsaes 
2*cchaps few of us have given thought to the possibih^ of chenucal re 
actions in simple or complex organic or inorganic compounds that ever 
eJementary substances may result from applied radiations foniz-ft<xi 
may take place transforming nonconducting air mto air that is ekciri 
call) conductive \ anable absorption of the cells of different penetrating 
forms of radiation energy further complicate the problem Different 
tissues mav react differently to similar doses of radiation Again, in 
the active stage of division some cells arc more easily affected b> 
irradiatiofi chan during the arrested stage 
Earlv research studies of Bergome and Tnbondeau* revealed that 
when equal doses of v rays arc applied to the testicle of the rat tnt 
more rapidly growing cells show the greater effects Clinical obsem 
tion indicated that all forms of radmion affected neoplastic structure 
although the surrounding normal tissues showed little or no chan t 
The latent periods of different cell structures also vary with differ 
enc tissues In some the time interval elapsing between irradiations 
and the resulting physical reactions is relatively short even thou H 
the type quantity and method of administrating such radiations are 
identical Usually larcc amounts of irradiation applied in a shore time 
may prove less effective than the smaller divided doses of equal n 
tensity when applied over a longer period of time 
True with the advent of more accurate modern means of mcasunng 
the \ rav dose our problems in cancer therapy have been somevvhsi 
simplified However although a standard unit of v rav dosage his 
been made available and is today universally employed the practicii 
clinical question of adequate dosage still remain a complicated proo 
km Miwy vw bvstegvcal teaemws to xtay radiation ww 

require continued laborious w ork from a clinical research scandpoirt 
It should be emphasized that any conclusions reached and presented 
could not have been made possible without the hill cooperaewn of 
the various specialties The surgical pathological medical 
and dermatological departments labored unselfishly throughout ai) 
these years m the interest of clinical cancer problems 

ROENTGEN UNIT RESEARCH DEVELOPMENTS 
During the early twentus after tlie first World 
activities were suddenly stmiuheed in the andei eloped helos o 
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ology and treatment of cancer As a result the demands upon the 
radiation phases of cancer research and treatment became more exact 
mg The directors of Barnard Free Skin and Cancer Hospital realized 
the probable significance of radiation thenp\ m the fields of future 
research de\elopments and no opportumt) was lost m expanding its 
radiation department facilities 

Earl) m 1923 our hospital was fortunate in recenmg a generous 
donation for the specific purpose of purchasing a modem high \oltage 
■’00 kv peak x ra^ therapj transformer which was the largest a\ail 
able machme at that time Howe\er it was soon discoiered that the 
X ray beam intensities thus made a\ ailabic w ere far greater and more 
effectue than an) of us had anticipated 
For example in our initial research studies in cancer wc obser\ed 
that when irradiating the entire bod\ of smaller animals there was 
need for more exacting dosage standards Jn the past when smaller 
areas of the human bod\ recened the usual routine x ra\ treatments 
differences m the clinical effects due to slight lanations in the ac 
curac) of the dose appeared less significant Failures or successes of 
the effects upon animals were contingent upon absolute con5tanc\ 
and accurac) of the x radiation Future research de\cIopmcnts there 
fore were dependent upon our abilit) to harness more exactingh 
these powerful energies Additional safeguards had to be dci eloped 
towards obtaining greater uniformitv of the available unlimited ef 
fects of the roentgen rav Even though duplications of our experi 
mental x ray doses were made on successive da)s under apparentlv 
exact conditions of constant m put voltage the output of the x rav 
machme lacked satisfactorv radiation unifomiirv 
We were partiallv successful m solving some of these problems 
and in 1925 reported our findings of improved methods of stabilizing 
the output together with recommendations for a standardized unit 
s) stem of roentgen energv before the Radiological Societx of North 
America We prefaced our remarks in this contribution as follows 

The intensity or effective wave length output of our present high tension 
V ray transformers and x rav cubes does not appear to be either scientificalb or 
1 racticall> uniform and constant at least not sufficientl> accurate to permit the 
lesired exact duplication of dosages even though the determinations are made 
under the most fav orable cond tions of constant v oluge and tube current \ 
review of the man> careful recent researches of the physicists studying the-c 
problems more or less sul stantiate our practicaJ expenences and observation 
m the administration of v ray dosa<'es in our daily clinical routine treatment 
nd h logical researches m the Barnard Free Skm and Cancer Ho pitil ® 

Expenmcntall) 3 and clinicall) we could now duplicate our doses 
with reasonable accuraev provided we emploved one and the same 
V rav machine However since similar tvpes of apparatus of one 
manufacturer might develop different roentgen outputs we urged 
the formnion of a Standardization and Investigating Committee for 
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the express purpose of stiniuhting efforts toxvards the dexelopmtiil 
of a national standard unit of x ray mtensitj It Mas early realwd 
that a practical internatiimal unit should be devised for expressms 
X raj and radium dosage b> a symbol or letter-analogous to tht 
present \ for volts which is universally employed to designate a 
l.no^sn quantit> of electrical current 
At this period of roentgen therapeutic development at least five 
different units had been described Among them was Professor Duanes 
electrostatic unit designated b> the small letter e A committee of 
ph>sicists and radiotherapists was subsequent!) appointed by the 
Radiological Socictv of North America * and the foJloumg year this 
committee met at the Rurcau of Standards office in Washington and 
established the present known preliminary basic criteria for such a 
unif ® 

A national plnsical standard laboratory had to be selected for aid 
in developing and presen mg such a unit of measurement Dr Georus 
k Burgess Director of the U S Bureau of Standards agreed « 
accept these responsibilities provided we could persuade the Con 
gress of the United States to appropriate funds for creatines a new 
X raj department m the U S Bureau of Standards Subsequently 
the efforts of our committee were rewarded and Congress appropn 
ated the necessary funds for the establishment of this new department 
Dr FranUm C blunt and later Dr Launston Ta> lor was m charge 
of this new x ra) department and directed these epoch making de 
velopmtnts The unit idea was then presented to the Europe*" 
physicists m London m I9’5 and later at the International Congress 
of Radiologv m Stocl holm Sweden m 19’’8 The roentgen unit des- 
ignated by the small letter r was universally adopted as the inter 
national standard of x ray intensity « 

The second phase of more accurate dosage application toward the 
goal of adequate radiation therapy in cancer had been realized 

DOUBLE CROSS ARM RADIUM VAGINAL APPLICATOR 
The degree of homogeneity of the distribution of radium rays as 
employ ed by the various methods m treatment ot cancer of the ccn« 
m use at oar bospna) has been critically analyzed by' means of pho 
tographic film studies and ionization measurements Our obsen* 
tions might be helpful to others m visualizing the limitations aflo 
advantages of the various methoeb for obtaining the essential diffuse 
distnbuuon of radium intensities and at least minimizing the danger 
of localized vaginal w all necrotic areas or hot spots Ev en temporao 
damage to the rectum bladder and other normal structures can e 
avoided There are exceptions of course when the primary lesion 
has already mfiltrated neighboring vital pelvic organs therefore w 
are presenting only a preliminary report of our radium distnbuuo 
studies Final conclusions cannot be made at this time 
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Each capsule or point source of radium has a limited sphere of 
activity be>ond vvhich the canter cells will survive even though the 
quantity of ndium is increased tenfold The uniform distribution of 
radium is more important than the quantitv employed for each point 
source In order to obtain the proper distribution of the radium to 
the cervLX and parametrium u least some fixed form of multiple 
radium sources must be emplo> ed The double cross arm metallic 
applicator (Fig 366) was found to be the most practical and effective 
method of introducing multiple radium sources within and around 
the cervical canal The advantage of this method compared ^vlth 



Fig 366— Double cioss arm (DE) radium applicator Walls equivalent to 
18 mm of platinum Adjustable intracervical stem containing three compartments 
for radium (v4BC) wall thickness equivalent to 1 3 mm of platmum Tv o col 
postats (FG) are equivalent to filtration 2 mm of plaunum 

the flexible rubber catheter was that the point sources of the radia 
tion always remained constant Malposition of the uterus was cor 
rected b\ the use of the double cross arm applicator and thus the 
dangers of vaginal ulcerations and mjunes to the bladder and rectum 
were minimized Occasionally a contracted vaginal vault excludes the 
use of additional lateral colpostats (Fig 366 F G) but the advantage 
gamed by their use cannot be overemphasized 
The filtration in the stem of this applicator was 1 3 mm of plan 
num the crossarms 1 8 mm the colpostats mm of platinum equiva 
lent The average time of application was usually 100 hours when 
10 mg of radium were placed in each of the compartments of the 
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double cross arm s aginal applicator (Hg 366 A E,C D E F) and « 
the iatcral cofpostat compamtions (Fig 366 F (?) 

If ■’f) nig were empIo%cd the total application time would have 
been 1 total of 50 hours more or less Depending upon the dtstnbu 
non of the cincer in the cmi\ occasionally IS mg were placed m 
the C compartment w hilc m a short cervK A could be eliminated 
altogether The total radium dose approximated 6000 to 7000 mg 
hours applied continuous^ or fractionated over a period of 3 wctki 
Our next problem «ts ro dcrcrmine the number of nulbgrams of 
radium each compartment should contain to meet the retjUircnieiiQ 
of cfjtial ndium thsrnbution sources and also take care of the needs 



Dg i67 -Cross ann st m ra 1 am ppl cat r and coipo tars in pos aon ihm 
ccmcaf canal Rad b n » sho n m ^ 

ccsNicri canccc leswu. Oe^Ko/iwxij u^nn tbs length of the utenne 
cervical canal and extent of the cervical cancerous lesion respectiwl) 
50 to 15 or ’0 mg of radmm were employed In the larger group 
of cases however 10 mg of radtutn were placed in the seven different 
compartments for approximately 100 hours This appeared to be 
the ideal set tip for the most effectw e and homogeneous dismbuDon ol 
the radium intensities in cancer of the cervix 

RADIUM DISTRIBUTION IN CERVICAL CANCER 
We experienced considerable dtfficvdty m finding suitable methods 
for demonstrating the radium dKtnbotional effects within the cer 
vical canal and surrounding structures A wax phantom was nn j 
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Fig 369— Radium 1 shown in C 

constructed the size and shape of the average uterus The double 
cross arm stem applicators and colpostats (Fig 366) were embedded 
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F R 371 —Rad Dm in coJpo tats (FG) 


in this phantom or «a\ mold Radium %us placed m 
A (Fig 367) of the stem of rfic cross arm and a photographic n 




ADEQUATE X RAY AVD R.ADIUM DOSAGE 


1011 



373— Radium m compartments (ADC) Note ine0ecu\e cemcal os radiaaon. 

exposed Six other 5 b\ 7 films xvere exposed to a like amonnt 
'» radium m mditidual compartments respectitelj (B C D E F 
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G Tjcs 368 to 371) The approvimate distnbution of the radiation 
sources could thus be graphicaUv \jsualizcd on separate fc 'when 
exposed to the individual radium compartments of the cross arm applj 
cator When these CNposed seven films were supeninposed one upon 
the other the combined radiation effect was observed as showm in 
Figure 372 

Should radium be omitted in any one compartment the distribution 
factors would be disturiicd and inadequate irradiation would result 
For c^camplc when the mttaccrvical tandem method was employed 
placing radium in the A Ji and C compartments of the stem of the 
applicator {Fig 373) the limited irradiation effect along the lateral 
margins of the cervix towanis the parametria clearly indicated made 
quate dosage and additional cervical vaginal vault contact radiaaon 
must complete the homogcneotis cerv ical canal radiation 

DOSASE RECORDS 

One practical point should lie emphasized at this time m reference 
to ti>c phv sical factors of the reported dose of x ra> therapy Too 
many authors when recording dosages added the respective roent en 
intensities delivered to the skin and then erroneously interpreted the 
combined surface roentgen as the tumor dose or amonnt of radiation 
reaching the supposed cancer bearing area A recent publication men 
ttofls a total dose of POOO roentgens to the pehts without further 
imphficition another mentions SOOO roentgens as the dose applied 
to the neck for cancer of the larvnx If these technics had been ap 
plied to a single area the skin would most certainly have been ir 
rcparablv damaged In reality the four areas of the anterior and pos 
tenor skin surfaces received but 3000 roentgens each Smaller portals 
of entry or beam of x nys will allow a greater number of roentgens 
to be applied without serious damage to the skin surface than the 
large 20 bv 15 cm areas A careful record of all the factors involved 
in 3 description of the quantity (aur or surface dose m roen^ctis) 
quality of the ravs hvJ • daily and total x ray dose delivered throe h 
each portal of entry mu^ include reference to the size of the patient 
since the size of the abdomen indirectly predetermines the amoonf 
of effectn e (phis or minus) radiation reachin" the tumor 
We have called attention to the indiscriminate recording of the 
X ray and radium dosages m some literature since if has been 
leading CO the inexperienced radiothcrapcutist or ov creourageous can 
cer surgeon and unfortunately for all concerned could easdy be 
misinterpreted and occasionally misapphed Even among experience 
colleagues m our cancer clinic the question has been criticallv dis 
cussed w hether or nor our radiation therapy methods hav c been m 
adequate m view of the supposedly reported huc^e x ray and radium 
dosages recommended by other competent observers 

Half value layer <3 term muon f * tay penettai on 
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The tnmng of the \ ra> or radium dose is an equally important con 
sideration Some conditions are more cffecmelj treated b> single 
massive doses of \ ray Deep seated malignant tumors maj require 
either the prolonged or the intensive fractional form of treatments— 
perhaps as manj as 35 daily applications Still other malignant growths 
respond to the saturation techmc of x ra> therapy All these apph 
cation factors must be carefully considered and recorded in e\er> 
case of cancer otherwise a true evaluanon of the probable radiation 
effects upon the tumor cells cannot be obtained 

XRAY AND RADIUM EFFECTS COMPARISONS 
Although \ ray and radium rays have many physical qualities in 
common the direct or indirect effects upon tumor cells mav differ 
When the erythema or initial skin changes of unfiltered \ rav and 
radium are compared either form of radiation energy will cure a 
superficial cancer Both methods possess individual inherent clinical 
therapeutic advantages 

When we evaluate the effects of the different sources of radiation 
m deep seated tumors we are confronted with definite physical handi 
caps m the use of topical radium application In order to conserve 
the skin and intervening soft tissue the distance between the source 
of the X ray beam or radium element and the deep seated lesion must 
be increased otherwise the intervening tissue between the tumor and 
the skin will absorb most of the radiations at the evpense of the 
tumor Because of the necessarily increased focal skin distance the 
use of external radium is more or less impractical The 10 gm radium 
bomb might be substituted for the high voltage form of x ray therapy 
but this more expensive procedure has many inherent disadvantages 
Modern x ray therapy possesses greater potential mtensities and more 
effective long distance radiation than topical radium 

CANCER OF THE SKIN 

In the treatment of superficial cancerous lesions irradiation with 
X ray or radium proved to be equallv efficacious The absence of much 
scarring or improved cosmetic results apparently fa\ ors \ ray therapy 
From 1500 to 4000 roentgens (wbs*-hvl ! 0 mm aluminum) sufficed 
to eradicate most skin cancer lesions less than 5 cm in size 

In the semi deep and larger lesions we definitely prefer \ ray to 
radium as the radiation agent 

When the tumor infiltrates the deeper structures causing fixation 
to the underlvmg wall and involving an area greater than 5 cm it 
''as found helpful to employ a more penetrating qualitv of x rav 
radiation The voltage and filters were increased from 100 kv to 200 
kv (h\l equivalent from 0 1 mm of aluminum to 0 9 mm of copper) 
At the same time the total dose was both fractionated and increased 
" ith back scattering 
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/rojn 3000 to SOOO roentgens (measured on the skm) This type of 
Inch \ 0 U 3 gc xra) for semi superficial skm lesions proved ro be 
cvccprionally c/Tcccivc when the cancer \\as complicated by mfcction 
Under tlicsc conditions the total dose svas administered over a 2 or 3 
ssccks penod Wc found the divided dose method of x radmion 
more cflectnc than the missive single application in these latter types 
of more extensive cancer infiltrations 
For the extnnncly Ixrgc tikemmg viopsrable sem dap skm 
timiors the cross firing and tangential methods Mere always tm 
ployed The x radiation beam was directed laterally from nvo tofour 
point sources Occasional!) a large surface cancer may have demanded 
increased irradiation of the outer margins~this was accomplished b) 
placing a lead sheet m the center of the lesion during part of the 
exposure The center of the lesion uas thus protected while the more 
resistant margins received the necessary adequate lethal dose Under 
these conditions the dose applied through each port varied consid 
erably Usually 2500 roentgens directed tangentiall) through two or 
four ports sufficed 

When local recurrence followed the use of either radium or sur 
gery heavily filtered divided x radiation was the treatment of choicf 
However the majority of the carcinomas of the skm (5 cm or less 
m Size) were cured by the intensive or divided massive dose method 
with either radium or roentgen rays 
Angiosms of the superfietal skm responded ro cither freezing vvirfi 
carbon dioxide radium or x radiation therapy Careful attention w 
the technical details in all these measures was important from both 
a curative and cosmetic standpoint 
In radiation therapy of the deeper ca ersions types of henmgmttss 
w c follow ed the practice of employing relatively small doses of from 
150 to 300 roentgens per treatment (200 kv hvl 0 25 mm copper) k 
measured on the skm every 6 weeks When the lesion indicated early 
blanching x ray therapy was deferred or the intervals betw een the 
treatments increased This was an important observation and applied 
equally to radium therapy procedures 
Extremely large and relatively deeper angiomatous lesions were 
unquestionably more effectively treated by the surface crossfire or 
tangential method of x radiation especially when the lower ex 
tremirics or any curved skin surfaces were involved 
The radiauon treatment of superficial lesions has been uniformii 
more successful than for the more advanced and deeper cancen 
Nevertheless w hen a superficial squamous cell lesion is m close prox 
imity to Vital normal structures mvolving for example the inner 
canthus of the eye a combination of fracuonated timing and variable 
filter methods of x ray or radium applications was the essenoal factor 
m the treatment Tliereby a cure without injury to the normal eye 
structures was effected with good cosmetic results A single missn 
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dose \\ould hkeuise cure the cancer but not without probable injury 
to the normal structures 

CANCER OF THE BREAST 

Since the preoperame x ray treatment of carcinoma of the breast 
requires special consideration the axillary and supraclavicular fields 
uere irradiated directly \\ith approximately two thirds of the usual 
skin tolerance dose with 1250 roentgens as measured on the skin (200 
k\ h\l 0 9 mm copper) The breast tumor was irradiated indirectly 
by means of the tangential or surface cross fire method with 
approximately the same 75 per cent x ray dose administered pre 
liminary to the surgical removal of the breast cancer As a result 
the underlying lung structures as well as the superficial skin surfaces 
were protected and consened Postoperative healing complications 
supposedly due to preliminary x ray therapy were rarely encountered 
On the other hand in the cases of inoperable breast cancer the 
largest fractionated dose possible was employed In the average breast 
lesion the tumor mass axilla and supraclavicular regions received 1500 
to 2500 roentgens at 200 kv (hvl 0 9 mm copper) the daily dose 
being 150 to 250 roentgens When the inoperable breast tumor was 
superficial and involved only the skm the penetration of the x ray 
beam was reduced to hvl 0 2 mm of copper and a total roentgen 
dose of 1500 to 1800 roentgens The dose was repeated at intervals of 
6 or 8 weeks 

The selection of the proper treatment method and dose was es 
pecially important in all postoperative breast lesions When feasible 
we again preferred the tangential or superficial crossfire method 
of directing the rays along the surface of the operative field The less 
penetrative form of 200 kv x ray therapy (hvl 0 2 to 0 5 mm of 
copper) 1500 to 1800 roentgens was our postoperative dose The 
direct axillary and supraclavicular fields may require deeper x ray 
penetration by increasing the radiation to the equivalent of hvl 0 9 
mm of copper 

Preoperative and postoperative irradiation and the irradiation of 
nonoperable breast cancers demand individual dosage consideration 
Depending upon the type of cancer extent of the axillarv and supra 
clav icular nodes and the initial skm response additional x rav therapy 
may or may not be indicated m the inoperable and the operable 
groups after surgery Over radiation of an apparently hopeless recur 
tent breast lesion is to be guarded against 

CANCER OF THE LARYNX PHARYNX AND TONSILS 
In the treatment of hryngeal phanngeal and tonsillar malignant 
neoplasms the ideal objective is completely to sterilize the radio 
sensitive cancer cells with a minimum of damage to the less radio 
cnsitive surrounding normal structures 
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In order to accomplish this the patient must be examined caieMj 
cverx daj x\hilc under treatment The radiation reactions of the nor 
mal and pathological tissues apparently serve as an important guide 
to the clinical management of the ease The more highly differentiated 
tumors are definitely more radioresistant than those graded histo 
logically as undifFcrcntiatcd 

The ultimate criterion of radiosensitivjt> of cancer cells ho\ie\cr 
IS largclj dependent upon their clinical response to the applied radia 
tion I csions that arc resistant to the old type of \ ra> therap> ir 
respcctnc of the histologic grading of the cancer are found oca 
sionalU to be chnicallj scnsitnc to the more modern dosage pro 
ccdurcs Nevertheless the technic of external radiation thenpy b 
varied m conformitj to the histologic type and site as well as the 
distribution of the lesion 

According to Regaud 20 to 25 daily treatments of heavily filtered 
\ ra>s arc optimum for the irradiation of a tumot Coutaid and 
others prolonged the daily treatments to 5 or 6 weeks We do not 
attempt to standardize the daily or even the total treatments, but indi 
vidualizc the man) factors of the dose to meet the needs of thctvpe 
extent and location of the cancer 
In ill our procedures for lar>ngcal phar>ngC3l and tonsillar trav 
thcrap) we crnplo) unusually heavy filters and voltages (hvl 225 
mm to 5 5 mni copper) The daily treatments yar> from 250 to 
350 roentgens with periods of intermission when the radio-epethelite 
and other changes arc observed along the mucous hniOaS of the lesion 
The total average dose for each of the tv\o 7 b\ 10 cm fields vanw 
between 3500 and 5000 roentgens (200 kv h\l 2 25 mm copper) 
Occasionally both the number of fields and the total dose are 
increased 

CANCER OF THE CERVIX 

Cancer of the cervix demands a greater number of and a more 
complex combination of radiation technics than perhaps any oth^ 
single cancer Tor min) )c3rs we hive studied these various metho s, 
their practical application and the results obtained therefrom 
Effective irradiation of cincer of the cervix depends in a large 
measure upon the homogeneom distribution proper timing and co 
ordination of the x riv ind radium treatments Ev cn m early 
paramctrial extension to the deeper pelvic hmph nodes is a tnre 
I will discuss this question later after analyzing the advantages an^ 
disadv antages of administenng x ray therap) prior to the use 
radium in the cervical canal ^ t 

Prelminary X ray Therapy— In the average case of cancer o 
cervix X ray therapy is externally applied routinely throuf'nonr 
entire pelvis and especially directed to the vital paranietrial 
prehminar) to and following the intracervical application of ra i 
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We are satisfied that this procedure definitely decreases the chances 
of a recurrence of the growth 

Since the presence of infection apparently increases the radiore 
sistant state of malignant tumor beds the more extensive malignant 
ulcerated mfiltrations of the cervix also invariably receive preliminary 
X radiation which favorably influences the local infection Complete 
disappearance of the infection and the primary cancer occasionally 
follows this treatment 

When external radiation was properly administered severe clinical 
reactions rarely followed the application of mtraccrv ical radium Con 
tractions of the cervical canal were sometimes observed however 
when the time elapsing between the preliminary \ ray applications 
and the radium applications had been prolonged beyond 8 weeks We 
therefore concluded that except m selected cases of stage I or II 
cancer of the cervix radium should not be applied earlier than 3 
w eeks nor later than 6 w eeks after preliminary \ rav therapy This 
also applies to the direct mtravaginal cone or contact x ray therapy 
Occasionally both the x ray and radium mtracavity applications are 
omitted if the response to preliminary external roentgen therapy ap 
pears to be unfavorable 

Tumor Dose— There is much confusion m the average expression of 
radiation dosage Many of the essential physical and technical x rav 
and radium factors are frequently omitted when recording the radia 
tion dose Preliminary calculations of a predetermined course of treat 
tnents with calibration studies of the depth and intensity charts or 
the actual direct measurements of the roentgen dose at the site of the 
tumor are essential preparatory considerations Without them ade 
quate therapeutic radiation might not be delivered to the tumor Maxi 
mum lethal tumor damage and minimum injury to the normal struc 
tures are the anticipated accomplishments when depth measurement 
procedures are given the proper consideration 
In deep seated uterine cervical cancers we merely prescribe the 
tumor dose or number of tissue roentgens desired at the site of the 
lesion We never mention the method to be employ ed or state the 
number of ports of entry The ports of entry and the focal skm dis 
tance are increased until the tumor bed and pelvic glands receive ap 
proximateiy 3500 tissue roentgens When the treatments are com 
pleted all of the physical technical factors to produce effective pelvic 
irradiation are included m our history records The penetration and 
quantity factors of the av erage x ray beam are increased or decreased 
in order to fulfill the requirements of such a tumor site dose 
Although the size of the patient is of secondary consideration in 
surgery or in intracavitv radium applications it is vitalU important 
m roentgen therapy For the average thin patient two ports of entrv 
are sufficient On the other hand a larger patient requires a more m 
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tensive external dose and three to six additional ports of entry my 
be necessary It is thus important to predetermine accurately prtf 
crabl> by direct intraccrvieal measurements the anticipated tool 
amount of irradiation reaching the glandular and paramccnal stme 
turcs of the pcK is otheru. ise the tumor v ill reccu e but a poraon of 
the required lethal dose when \\t attempt to penetrate throu tithe 
tissues of a large abdomen and the tumor bearing areas will unques 
tiombI> remain under irradiated unless wc had made adjustments b\ 
increasing the external radiations 



Fig J74-Vagnal speculum (BD> Rutber fingetcot (AA) P br 
tl imble ion zaiion ch mber {A) \ hen chamber earner (ff) u 
Foot (F) at hinge (GJ \ hcti turned down against tab! top supports p 
in position during measurem m of x ray dose , 

The surface pointer (C) can be raised or lo er d by releasing tn 
(D) on centimeter scale (E) 


Direct Vaginal Tumor Dose Measurements — For the 
ment of the tumor dose a small vaginal tube speculum 
was designed tor insertion directly into the vaginal vault 
a practical ionization thimble chamber speculum holder for m 
the number of tissue roentgens absorbed per minute at the 
the cerv ical lesion during the actual treatment period of the 
The X rays strike the standard Vicroreen thimble ionization 
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bcr A uhen introduced into the \aginal speculum holder BB "which 
IS enclosed in a sterile rubber finger cot AA This measuring chamber 
IS held in a fixed position ^^hlle the x radiations are passing through 
the abdomen to the tumor and to the ionization chamber A within 
the vaginal holder A A When the thimble chamber A is removed 
the exact x ray dose per minute can be read on a callibrated scale in 
roentgen units 

The end of the pointer C (Fig 374) can be raised and lowered 
on the graduated scale E for measuring in centimeters the actual dis 
tance between the abdominal wall and cancer area to be irradiated 
The end of pointer C also localizes the position of the cerv ical tumor 
Handle F at hinge G facilitates leveling fixing and keeping the specu 
lum in position during the period of making the preliminary roentgen 
measurements 

For example in a large patient the direct intravaginal tumor dose 
may read 10 roentgens per minute as compared to 20 roentgens in a 
thinner patient This difference is accounted for by the intermediate 
absorption of a part of the roentgen enei^y by the superimposed ab 
dominal muscles and other structures In either case the extrinsic skin 
doses m roentgens are identical yet onl> half of the total primarj 
beams of x ra> reaches the tumor Hence it is essential that these 
preliminary direct measurements or indirect calculation of the dose 
from charts or both be made prior to administering pelvic roentgen 
irradiation Prognosis as to the final outcome is especially dependent 
upon reliable dosage data and effective roentgen applications but 
even more directly upon the predetermined measurement or Inowl 
edge that the live tumor growing cells and parametrial regions of 
the pelvis receive a lethal dose of roentgen energy Having these 
Ivnown factors of the actual tissue tumor dose in mmd together with 
favorable clinical evidence of the response of the malignancy to the 
radiation a reasonably sound basis for venturing the prediction of a 
probable cure of the lesion is at our command 
Prognosis —Early reduction m the size and extent of the cervical 
tumor to preliminary roentgen ray therapy is an encouraging sign 
of a favorable outcome and conversely the absence of this early 
response is an unfavorable sign 

In attempting to study these index features biopsies were obtained 
prior to and after the preliminary roentgen ray treatments and again 
after the radium applications and the effectiveness of the preliminary 
^ ray treatments upon the cervical lesions was carefully tabulated and 
Id the groups which were nonresponsive to x ray therapy 
the addition of radium apparently failed to change our preliminary 
Unfavorable prognostications Relatively few of these cases remained 
^ early responses were also found to be re 

lably Significant for estimating the type and form of the future thera 
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tions nnd other clinical features ere giv cn equal consideration before 
\emurmg a final prediction as to the probable outcome 

Wc ha\c concluded therefore that unless the initial responeto 
\ raj therapj is promising and the ulceration or fixation of the main, 
nant ccrxical structures is not too far advanced intraccrvical radmm 
procedures should be abandoned altogether Frequently radium ap 
plications m advanced cancer of the cervix have been observed to bt 
more harmful than helpful even as a palliative measure The cervical 
stump IS usualU eroded and the cervical canal occluded to the cuent 
that the application is limited to the vaginal vault \ raj therapy in 
divided doses is of definite value as a palliative measure m these cases, 
including those with metastatic lesions in pelvis and bone 

In the cases which respond favorablj to the preliminary x raj mat 
ments the intraccrvical application of radium is indicated and remains 
one of the most cfTccmc methods of obtaining unlimited lethal 
changes w ithin the cancer bearing area Recent developments in the 
intravaginal \ radiation bj means of small cones or contact x rav tubes 
also possess great possibilities Attention to detail of its application is 
vitalU essential in order to avoid under as well as over radiation 

The indiscrimimte application of multiple tubes of radium of dif 
ferent strengths into the cervical canal b\ anjone lacking technical 
ndium knowledge is not only unwise but dangerous Dpccialh is 
this true when the phvstcians sole reliance is placed on the 
directions enclosed m the package of rented radium received the 
morning of the operation No one is competent to offer reliable di 
rcctions for the application of a safe and effective dose of raiJai 
without having made a careful prehmmarv phvsical and va^mai 
animation of the patient and microscopic analysis of the biopsy 

SUMMARY 

1 It should be more gcnerallv recognized that therapeutic 
possess powers of producing directly and mdirectlj varying 
of phv sical chemical and biological changes m tissue cells 

2 The successful management of cancer is not 

upon elaborate surgical roentgen or radium equipment but 
upon clinical experience radiation judement and cooperation o 
various medical fields interested m the treatment of malignant disc 

3 From a practical standpoint the ultimate criterion of 
mitv^ of cancer cells is their clinical response to known radiation 

4 The indiscriminate recording of x rav and radium 
some literature is a serious problem and mav be inaccurate mis 
and unfortunately misapplied bv the inexperienced in the trea 

of cancer demai"! 

5 The therapeutic requirements m cancer of tlic 

a greater number of complex combinations of x raj and radium 
nics than perhaps any other single cancer problem 
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6 The proper timing of the administration of \ ray or radium 
ra>s and the selection of an effectne number of penetrating roent 
gens for an adequate radiation dose are equally important factors in 
the therapeutic management of malignant diseases 
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A STUDY OF 106 CASES OF MULTIPLE PRIMARY 
SKIN CANCER 

/oLA K. Cooper Ph D * 

ALTiroirct; onlj 1 6 per cent of all deaths from cancer arc due to 
cancer of the sLin ^ the actual incidence of sLm cancer is much hi her 
than this figure w otild lead one to c\pcct The incidence of skin can 
ccr Narics rather marLcdlj for different geographical locations In 
the United States it is much higher in the southern states than m the 
northern For example the Public Health SctMce studies^** have 
shoxvn that in ^e^\ Orleans Louisiana 26 per cent of all cases of 
cancer among x\hite males were cancer of the skin in Atlanta 
Georgia 38 5 per cent and in Birmingham Alabama 43 3 pet cent 
Cotnpanbfe statistics for three northern cities^ * (Detroit Michi 
gan Chicago Illinois and Pittsburgh Pcnns> 1\ ania) were 12 3 per 
cent 12 y per cent and 16 per cent rcspccti\cl> The high incidence 
of carcinoma of the skin in the southern states w here there is bn hter 
sunlight and longer summers is thought to indicate the importance 
of sunlicht as a causati\c factor m carcinoma of the skm 
TTiis is not a new idea hoateter since Watkins Pitchford* in IW9 
attempted to pro\c that cancer was caused h> an illumination w 
excess of that which can be dealt with b\ the protects e agencies of 
hibit posture coverings and external pigmentation In addition m 
1918 Paul stated that the most important cutaneous lesions m Aus 
tnha from the point of view of prevalence and dcstructn e effect 
was carcinoma He believed that the most significint causative factors 
< f these lesions nrc the actinic rajs of light and that the most si 
mficant inhibiting factor is the pigment deposits in the skin 
Miilnple skm cancers often occur cspcciall> m patients who nave 
had prolonged exposure to sunlight but m the studies on 
incidence no separation of eases m which there were multiple s m 
lesions w as made Phillips^® has reported studies on multiple 
carcinomas of the skin seen at the Scott and White Chmc at 
Texas but similar repoas have not been numerous It was tnouc 
therefore to be of interest to present data on 106 cases of mu 
priirarv cancers confirmed b> microscopic examination wnich v 
seen at the Barnard Hospital clinic dunne a 5 yeur period (June 

to June 1941) v.nwere 

During this period a total of 1790 eases of cancer or the sk 
seen and m 106 or 5 9 per cent of these cases the patient 

As oc ate Pathol gist The B inard Free Skin and Cancer Hosp tal 
D parrment of Pathology W a h ngton Un vcrsity School of Afed cm 
M souri 
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tiple primary lesions All the patients with multiple skin cancer m the 
group reported here are white Only cases m which the diagnosis was 
confirmed by microscopic examination are included in this series 
These figures would be considerabl> higher if those cases which were 
treated by cautery excision without removal of tissue for microscopic 
examination were included Lesions of the low er lip penis vulva and 
anus are also excluded from this study Melanomas in which satellite 
lesions and multiple si in recurrences and metastases are the rule hav e 
also been excluded from this series since in such cases there is usually 
only one -primary lesion 

EXPOSURE TO SUNLIGHT AND MULTIPLE CUTANEOUS CANCER 

The number of multiple lesions of the skin seen in the Barnard 
clinic IS very much lower than that reported b> Phillips for the Texas 
clinic Out of a total of 1400 cases of skin cancer which he reported 
226 persons or approximately 16 1 per cent had multiple cutaneous can 
cers whereas only 5 9 per cent of the Barnard cases of cutaneous cancer 
have multiple primary lesions Two factors ma> pla> a role in explain 
ing this difference in incidence (1) St Louis is farther north than 
Temple Texas and hence has less direct actinic rajs and shorter 
summers and people living in this area are therefore less exposed to 
direct sunlight (2) the Barnard clinic is in the center of an urban 
area so that most of its patients are not engaged m outdoor occupa 
tions m which they would be subjected to long exposures to the sun 
Since most of the patients included m this study were old people 
min> were uncmplojed Of the 106 patients with multiple si in can 
cers only 54 stated their occupations Of these 54 patients 29 or 53 
per cent were farmers gardeners or laborers Thus over half of these 
patients were persons whose work had necessitated prolonged ex 
posures to sunlight This percentage corresponds almost exactly with 
that reported bj Phillips who found that 52 4 per cent of his patients 
"ith multiple cutaneous cancer whose occupation was known were 
farmers and ranchers 

SEX INCIDENCE 

Of the 106 cases of multiple cutaneous cancer studied in the Barnard 
clinic 81 were men and 25 were women a ratio of 3 2 to 1 In all 
statistics reported on cancer of the skin men are shown to be much 
more prone to dev clop si m lesions than are w omen From this senes 
of cases and also from Phillips senes men are seen to be also more 
likelj to develop multiple skin lesions than are women The difference 
m sex incidence is difficult to explain One factor that may play a role 
IS that w omen are less exposed to carcinogenic agents such as chemical 
u\ tnuma (of which sunlight is one) because of their more 

sheltered occupations 
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AGE INCIDENCE 

In both men and women multiple cutaneous cancers are usuall; 
found m older indniduals In 75 of the 106 cases (71 per cent) the 
patients w ere o\ er 65 > ears of age The y oungest patient in the senes 
was 44 years old and the oldest 91 vears The average age of the 
entire group was 69 years Phillips also found that the highest inci 
dence of multiple lesions occurred in the sixth decade of life Cancer 
of the skin w hether the lesions are single or multiple is of course 
primarily a disease of old age 

FAMILY HISTORY 

In most of the cases in this scries detailed family histones were not 
atailable Howc\er 16 of the 106 patients knew of other cases of 
cancer m members of their families Eight had relatives who had also 
had skin cancer 8 knew of other members of their families who had 
had carcinoma of other organs The numbers involved arc too small 
to be of statistical significance but it is mteresung that even in this 
small scries 15 per cent of the patients had a familv historv of cancer 
In many of these cases no famiK history was tahen Perhaps if this 
point had been more carefully checked m all cases the number of pa 
tients found to have a familv tendency to develop cancer would have 
been even higher 

LOCATION OF LESIONS 

A total of 290 malignant lesions were examined microscopical!) m 
the series of 106 patients The highest number of lesions for any one 
patient remov ed during the 5 > ear period considered in this report 
and examined microscopically was 11 Most of the lesions occurred 
on exposed areas of the body 269 were on the face and neck 12 on 
the dorsa of the hands 3 on the arms 3 on the back I on the chest, 

1 on the scalp and 1 on the thigh Thus 96 9 per cent of the les’onj 
occurred on the face neck and bad s of the hands Phillips also fo^ 
the face and neck to be the anatomical sites most frequently involve ^ 
with the dorsum of the hand next m frequency This finding 
lends support to the theory that exftomre to stmlight is an importa ^ 
factor m the production of skin cancer since the number of lesion 
occurring on unexposed portions of the body is negligible 

In this connection it is interesting to note that Negroes have a low^^ 
im-idence of skin cancer than do white persons presumably 
the pigment in colored skm acts as a protects e agent against sunU 
In Qumland and Cuff senes of 1 1 cases of cutaneous 
Negroes 5 or 45 per cent were on the exposed skin 
has shown that m 58 colored patients with skm cancer only ^ 
per cent of the lewons involved the exposed surfaces 
in a study of 20 colored patients with cutaneous cancer has s 
that only 12 or 60 per cent of the lesions were on the expose 
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faces of the skin Thus there is a definite racial difference iti the local 
ization of cutaneous carcinoma White patients tv ho have no protec 
tive pigment have a much greater incidence of cutaneous cancer on 
exposed areas of the si m than do Negroes but Schrck^® has shown 
that carcinoma of the covered skin has the same incidence m the two 
races. 

DURATION OF LESIONS 

The duration of the lesions m the Barnard senes as obtained from 
the patients histones vaned within broad limits One patient stated 
that one of his lesions had been present for only 2 weels while an 
other patient claimed that one of his lesions had been present for 60 
>ears Such data is of course quite undependable It does show how 
ever that although some squamous cell carcinomas of the skin mav 
be highly malignant and grow and metastasize rapidly other lesions 
usually basal cell carcinomas may be present for man> years without 
seriously inconveniencing the patient 
Twenty two of the patients reported in this series or 20 6 per cent 
had more than one clinic or hospital admission m the 5 year period 
considered in this report The interval between admissions usually ex 
tended over a period of a year or more One patient 67 years old who 
at the time of admission had carcinomas of the left cheek the right 
check and the right ear gave a history of having had a cancer of the 
right temple removed 19 years previously Another patient had been 
followed m the Barnard clinic since 1950 when he was 51 years old 
In 1930 he had had 7 carcinomas of the face treated with radium The 
lesions were located on the upper Iip right inner canthus the temple 
the left lower eyelid the nose and two on the left side of the neck 
In 1934 carcinomas were removed from the skm over the left man 
dible the forehead and the cheek below the left eye In 1936 skin 
cancers were excised from the chm and the right side of the neck 
and from m front of the left ear In 1941 this patient was again seen 
and many new lesions on the face and the right ear were cauterized 
m 1943 he came again to the clinic and skin cancers were excised 
from the forehead the right lower eyelid and the skin of right 
zygomatic area As Phillips has pointed out such observations indicate 
the notable tendency of some persons to continue to have si in can 
cer and show that, no matter how effective the therapy we cannot 
stop the formation of new lesions 

HISTOPATHOLOGY 

Microscopic examination of the 290 lesions removed from the pa 
tients m this senes showed 161 to be basal cell carcinomas 90 squa 
mous cell carcinomas 26 basosquamous cell carcinomas 5 hair follicle 
carcinomas 1 an mtra epidermal carcinoma 1 a nevo carcinoma 2 
wtemomas of sweat gland origin one an undifferentiated carcinoma 
a 3 hbrosarcomas An analvsis of all the cases in this senes shows 



some tendency for in mdnsdual to develop lesions uhich ate of the 
same nucroscopic t>pe Of the 106 patients 49 or 46 2 per cent, had 
lesions which were of different mtcroscopic t>p«s while 57 patients, 
or 53 8 per cent had lesions which were all of the same microscopic 
fjpe In 38 patients or 35 8 per cent of the towl number of cases all 
the lesions occurring m an\ one individual were basal cell caremotms 
m 16 patients or 15 1 per cent all the lesions in an> one individual 
w cre squamous cell carcinomas and in 3 patients or 2 9 per cent all 
the lesions were basosquanious ccH carcinomas Thus basal cellcarci 
noma is the tjpe encountered most frequcntlv m patients with multi 
pic lesions making up 55 5 per cent of all lesions encountered Ths 
figure corresponds fair!) closel) w ith that reported bv Phillips uJw 
found that 52 9 per cent of all the lesions in his senes were basal cell 
carcinomas Onl> 31 per cent of the total number of lesions in the 
Barnard scn« were squamous cell carcinomas while Phillips fomul 
44 per cent of the lesions in his scries to be squamous cell carcinomas 

FOLtOW UP OF PATIENTS 

As has been prev lousl) mentioned tlie cases included in the Barnard 
scries were seen m a 5 vear period cMcndmg from June 19J6 to 
June 1941 In January 1944 \ cars later a check v as made w 

see what the subsequent historv of these patients had been Of thf 
106 patients 21 had died 23 had returned to the clinic with ne^ 
lesions 11 had been seen at least once m the interim and no nw 
lesions had been present and 51 had not been seen since June 
Of the 21 who had died m 7 the cause of death was aunbutable to 
carcinoma of the skin from tnetistascs or extension Two had diea« 
cancer of other organs 1 of a prinnr> caremoma of the Iwcr 
other of caremoma of the otarv Twelve had died from other causes 
Thus in this group of 106 patients 66 per cent had died of skin can 
ccr hut m c\ cn higher per cent (113 per cent) had died of other 
causes 

Of the 55 patients on whom n follow up was obtained app^> 
imtelv hslf hav c had new skm lesions within the 21^ jearstharMi' 
clapseil since this studj was made One patient has had 8 new lesiom 
on rhe face Another patient who had had his right forearm amp^ 
tared m 1940 for an extensive carcinoma of the back of the band 
hid 1 right axillary dissection for metiscitic carcinoma He bad a 
had 1 lesion cauterized on the bick of the left hand in 1940 
incorrectlv chnicallv dngntwed I cratosis Metastases from 
were stibsequentlv removed from the left ivdH In addition 
rient has had 5 new lesions (4 basal cell circinonns and 1 
cell cirLinoma) removed from the face and neck all of which 
appeared since June 194! as well as a sqinmous cell caremems 
the stump of the right arm Only 11 of the 55 patients foUovvcd o 
per cent have not had new sfan lesions Thus although mutape* 
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cancer does not carry a high mortalit> there is a tendency for new 
lesions to form rapidl> despite adequate treatment Many of these 
lesions tend to recur and others to metastasize to regional lymph nodes 

SUMMARY 

Multiple skin cancer does not differ from solitary cutaneous cancer 
in age incidence se\ incidence or location of the lesions Multiple 
lesions are also of the same histologic n pes as are single lesions What 
are the attributes of one t> pe of skin \\ hich produces multiple lesions 
under apparently similar en\ ironmental conditions in \\hich another 
tjTje of skin produces only single lesions^ Susceptibility to the action 
of sunlight on the skin may be one factor operating m such cases but 
the full explanation still remains obscure 
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UGHT AS A FACTOR IN SKIN CANCER 

Ricjkrd S \Veiss MD * a>o Adolph H Covrad Sr MDf 

C\\ !^G has stared that the most important cause of skin canw; » 
exposure to sunlight hile know that other causes of skin esneer 
nw) be Jnjur> infections exposure to tars and chemicals and even 
single wounds netcrthcless the impression of most dermatologists is 
that chronic exposure to the nctinic r3> s of the sun « the most im 
portant exciting ctiologic factor 
In the fast 20 >cacs sun bathing has grown from a fad to what 
almost amounts to in obsession It cannot be denied that there is some 
virtue in exposure to the suns ravs However living in the outdoors 
exercise and relaxation arc probablx the most important factors Icb 
quite difficult to trace any specific stimulating action from exposure 
to sunlight but one cannot denv the existence of this effect V>e 
know that sun exposure is an aid in the cure of rickets some infectious 
si in diseases and in tuberculosis of the skin 

If xvc disapproxe of excessive sun bathing itis of course not neces 
sacj to forbid moderate exposure but man) dermatologists have otr 
served an increisc m the number of cases of cancer m individuals be 
low the usual cancer age who had exposed themselves excessive!) to 
sunlight 

Nature lias provided some xerx definite means of protection a ainsc 
sunlight Manx animals have heavy coats of hair which sene to 
out the actinic ra>s thus protecting them from excessive exposure The 
tropical races of man arc provided with pigmented skm The )ello" 
the bronzed ind the black pigment deposits seem to serve the same 
filtration purpose Some of the tropicil races ma) even have mtciiu 
mechanisms which protect them against the deeper effects of actuu 
exposure w hich the white races appirenth do not possess Our know 
edge of these deeper effects is meager Thex are ver) complex aa 
involve the processes of pigmcmatum photodynamics photosensitize^ 
tion and photo immunization TTicrc are indications that actinic rav 
have some effect on blood fonuation nnrf destruction upon the 
ternal secretions upon the utihrition of xitimms upon liver nmeuo 
and upon the autonomic nervous system . 

There seem to be three mdependent photodynamic 
normal human skm brought about bv waveleng ths included lO 

lyermaioiog t Th Barnard Fr e SJ. a and Canett Hosp t ! 
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light (1) the sunburn mechanism ^\hich comprises a senes of events 
resulting from damage to the stratum gcrminativum principally the 
pncUe cells (2) the antirachitic action b> Mhich certain sterol com 
pounds are changed into vitamin D or other antirachitic substances 
(3) processes for the darkening of pigment only present m a colorless 
form It IS doubtful as to whether or not this latter mechanism plays 
a part in tumor production because its active spectrum lies between 
3000 and 4000 angstroms The tumor producing wavelengths are ap 
proximatel) between 3 ’00 and 2900 angstroms 

PATHOLOGIC EFFECTS OF SUN EXPOSURE IN MAN 
The terrific itching blistering malaise and fever that accompan> 
severe sunburn are sometimes explained by the release of histamine in 
the si in It mav be possible that continuous minor degrees of such 
poisoning may induce chronic si in reactions or disease 
The chronic effects of sunburn are usually much more serious So 
called actinic eczema may be produced Some cases of acne may be 
exaggerated by sun exposure Furunculosis may be induced Recur 
rent solar urticaria prurigo solare lupus erythematosus and recurrent 
vesicular eruptions such as hydroa aestivale are all either activated or 
exaggerated by exposure to sunlight 
Freckles are a common effect in many people They are exaggerated 
of course m the very fair skinned individuals Some individuals are so 
sensitive to sunlight that their freckles become malignant lentigo 
which may lead to cancer and death 
Chronic exposure over a period of years leads to the well known 
sailors or farmers skin with its freckling telangiectasia keratoses and 
carcinoma When individuals inherit a skin that is extremely sensi 
ti\e to light the aging process may begin m early life resulting in 
xeroderma pigmentosum 

EXPERIMENTAL PRODUCTION OF TUMORS BY ULTRAVIOLET IRRADIATION 
Tumors m laboratory animals have been produced by ultraviolet 
radiation Since 1928 several observers reported the production of 
tumors m rats and mice by the use of mercury arc radiation In the 
years following a number of other observers produced tumors m 
laboratory ammals b\ ultraviolet radiation of various types and even 
by natural sunlight The tumors are commonly produced in those 
areas which have the least hair usually on the ears nose tail paws 
wd also m artificially depilated areas Both caremomas and sarcomas 
ha^ been reported and papillomas were frequent in occurrence 
Tumor formation in animals is restricted to exposure to that spec 
tral region which produces sunburn and actinic reaction As already 
wavelengths between approximately 
200 and 2900 angstroms can produce tumors a circumstance con 
nrmed by several investigators 
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Euing has stated that the most important cause of skm cancer is 
exposure to sunlight \\ hilc \tc Lnovs that other causes of skin cancer 
nia> be injur> infections exposure to tars and chemicals and eren 
single wounds ncserthelcss the impression of most dcrmatoWists is 
tint chronic exposure to the actinic rajs of the sun is the most ira 
portnnr exciting ctiologic factor 

In the list ■’0 \cars sun bathing has grown from a fad to wbt 
almost iniounts to an obsession It cannot be denied that there is some 
xirtuc m exposure to the suns raxs However living in the outd^n, 
exercise and relaxation arc probablj the most important factors Itis 
eiuitc difficult to trace anv specific stimulating action from eipome 
to sunlight but one cannot denv the existence of this effect wt 
know that sun exposure is an aid m the cure of rickets some jnfecto'S 
skin diseases ind m tuberculosis of the skin 

If we disapprove of excessive sun bathing it is of course 
sarj to forbid moderate exposure but man> dermatologists bare oo- 
sened an mcrcisc in the number of cases of cancer in individuals^ 
low the usual cancer age who had exposed themselves cxcessivelj o 
sunlight 

Nature has provided some verj definite means of protection agi 

sunlight \Ian> animals have heav) coats of hair which sene to 

out the actinic ravs thus protecting them from 

tropica! races of man arc provided with pigmented skin 

the bronzed and the black pigment deposits seem to sene 

filtration purpose Some of the tropical races maj even 

mechanisms which protect them against the deeper 

exposure w Inch the white races apparcntlj do not possess Our 

edge of these deeper cffTccts is mcaccr Thev are verj 

involve the processes of pigmentation photodjnamics 

non and photo immunization There arc indications that ^ 

have some effect on blood formation and destruction jon 

ternal secretions upon the utihration of vitimms upon liver u 


and upon the autonomic nervous sjstcm cmtl'e 

There seem to be three independent photodjnainic 
normal human skm brought about b > wavelengths include 

Dermatologst Tic D rnard Tree Sk n and Cancer 
Profes Of of Qi cal Dermal Jogy and Acting Head of the Depam” 


ngton Un ersjty Scl ol of Medic ne St Lo i Ms r , ^ r Ho P t*' 

t Assoc ace Derm tologst The B m rd Fr e Sk and gcjujol fl 

Assi tant Professor of Cl meal Dermatology M si gtoti Un en ty 
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light (1) the sunburn mechanism which comprises a senes of events 

resulting from damage to the stratum germinativum principally the 
prickle cells (2) the antirachitic action by which certain sterol com 
pounds are changed into \itamm D or other antirachitic substances 
(3) processes for the darkening of pigment only present m a colorless 
form It IS doubtful as to whether or not this latter mechanism plavs 
a part m tumor production because its active spectrum hes between 
3000 and 4000 angstroms The tumor producing wavelengths are ap 
proximately between 3200 and 2900 angstroms 

PATHOLOGIC EFFECTS OF SUN EXPOSURE IN MAN 
The terrific itching blistering malaise and fever that accompany 
severe sunburn are sometimes explained b> the release of histamine in 
the skin It ma> be possible that continuous minor degrees of such 
poisoning may induce chronic skin reactions or disease 
The chronic effects of sunburn are usually much more senous So 
called actinic eczema may be produced Some cases of acne may be 
exaggerated hy sun exposure Furunculosis ma> be induced Recur 
rent solar urticaria prurigo solare lupus erythematosus and recurrent 
vesicular eruptions such as hydroa aestivale are all either activated or 
exaggerated by exposure to sunlight 
Freckles are a common effect in many people They are exaggerated 
of course in the verv fair skinned individuals Some individuals arc so 
sensitive to sunlight that their freckles become malignant lentigo 
'vhich may lead to cancer and death 
Chronic exposure over a period of years leads to the well known 
sailors or farmers skm with its freckling telangiectasia keratoses and 
carcinoma When individuals inherit a skm that is extremely sensi 
tive to light the aging process may begin in early life resulting in 
xeroderma pigmentosum 

EXPERIMENTAL PRODUCTION OF TUMORS BY ULTRAVIOLET IRRADIATION 
Tumors m laboratory animals have been produced by ultraviolet 
radiation Since 1928 several observers reported the production of 
tviTnois in rats and mice by the use of mercury arc radiation In the 
>ears following a number of other observers produced tumors in 
laboratory ammals by ultraviolet radiation of various types and even 
D> natural sunlight The tumors are commonly produced m those 
areas which have the least hair usually on the ears nose tail paws 
and also in artificially depilated areas Both carcinomas and sarcomas 
na^ been reported and papillomas were frequent m occurrence 
Tumor formation in animals is restricted to exposure to that spec 
tral region which produces sunburn and actinic reaction As already 
appears that only wavelengths between approximately 
200 and 2900 angstroms can produce tumors a circumstance con 
nrmed by several investigators 
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Another factor \ihtch npp'ircntU ph\s n pirt m the prodaction of 
minors is the roral cnerpt ciirtctl uhnuoJec radiation ItapjKjre 
that the cnerpj requirement k roitghU 103 ergs per square cent! 
meter per second using a wasciength shorter than 3150 an stroms 
In animals \er> long e\poswrc at this cncrg> k\cl \ias necessaq to 
produce the tumors Tlie exposure vas of the order of 5 hours duly 
otcr a period from 7 to 9 months One mtisr also take into accotnt 
barometric conditions and the difference m spectral distribution of 
the mcrcur\ ire lamp and sunlight 
On!\ rats md mice have so f-ir been found to be susceptible to 
tumor formation h\ ulinviolct radiation The susccptibilitj seems to 
lar} uith different strains Albino mice seem to be more suscepable 
Pigmentation of the darker strains of mice ippircnt!) senes to filter 
out some of the effects of radiation 
Scchg and Cooper concluded that white light is not a necessary 
factor m the det clopment of nr cincer m mice hut their ctpenmetits 
do not eliminate the possibihn that befit mav be i scconiiary f^ctw 
in the genesis of experimental cancer 
Taussig Cooper and Scclig m earlier experiments found that the 
incidence of skin cancer m a group of mice exposed to a sunlamp con 
trusted with a similar group kept m the dark was not sufficientlv 
marked to xxirnnc drawing dogmatic conclusions 

INCIDENCE OP SXfN CANCER 

It seems to be the impression of clinicians that skin cancer is more 
prevalent m those regions of the earth that receive the greatMt flegt« 
of sunlight h IS difficult to interpret the statistics that hate 
scored because there are fexx’ data on the intensity of the tumor proda 
mg vvaveJcngrbs m different gcogrtphtcai areas of the earth It is p 
stb’e of couRc to estimate the total distribution of sunlight with sow 
iccuracy but it is almost impossible to estimate this light from 
standpoint of the xxnelcngths xxhich produce tumors Atmosp 
factors such as dust smoke md water vapor ma> fiber out t e 
fectivc ravs and this filtration mav be increased b> the angle w 
the suns ravs take xvhen passme through the earths 
high northern or southern latitudes filtntion by the much 
tance which the rays have to travel through the air is qmw ® ’ 
Such measurements have not been made which may 
panson of intensities of solar radiation falling on various P 
of the earth until such measurements have been made cor 
of the cancer incidence with geognphical distribution ox 
remains a matter of speculation ft is quite possible howe’^ 
such a correlation ulcimatelv will be found If so a high 
dence should be found m those latitudes where the atmospher 
ticularlv clear That this may be expected is ev ident from t e 
of Australian observers who report a high incidence in can*^ 
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skin m that area and believe it to be due to the extremely torrid m 
solation and the lack of -water \apor m the atmosphere In one Aus 
trahan hospital it was stated that 25 per cent of admissions for cancer 
are cases of skin cancer Dermatologists m the southwestern areas of 
the United States have the same impression Apparently this is also 
true of southeastern United States The incidence of cancer of the 
skin according to one observer is three to four times as great m 
Atlanta as in Chicago A report on the occurrence of cancer in the 
United States Army and Nav > indicates that cancer occurs much more 
frequently among the personnel who were born and who spent their 
early years in the southern stares However factors other than sun ex 
posure may play a part in this 

It seems to be the consensus that the occurrence of human skin can 
cer IS chiefly on the face One report for instance states that 91 per 
cent of 1626 cases occurred in that area On the basis of such impres 
sions and reports one would be inclined to thml that sunlight was the 
chief factor in view of the fact that the face is more exposed to the 
suns ravs than an> other part of the bod^ Furthermore certain areas 
of the face are more susceptible than othcK for instance the absence 
of cancer in the submental area where the sunlight does not hit is im 
pressive Hats or head covering may shade portions of the face even 
the hair may shade the ears and that may account for the scarcity of 
epithelioma of the ears in women Taussig and Williams called at 
tention to the fact that the forehead of women is less exposed to sun 
light than that area in men Cancer of that skin area in women is ex 
tremely rare 

It seems to be true that certain regions of the skin are more sus 
cepcible to cancer than others and the conclusion usually reached 
mostly on a clinical basis is that the reason for the appearance of skin 
cancer in the exposed areas is chiefly sunlight 

This discussion would not be complete without an examination of 
the dictum of dermatologists that skm cancer appears more frequentlv 
in blondes than m brunettes Taussig and Williams devised quantitative 
measurements which seem to indicate that certain characteristics of 
skin color are associated w ith cancer It is quite a common report that 
cancer of the skm is rare among Negroes Shamberg has called atten 
Hon to this Everett Lam has never seen a skm cancer m an American 
Negro RofTo reported from Argentina that all of his cases of skm 
cancer were m farmers or foreign families but none were of Indian 
or Negro blood 

Confirmation of the belief that cancer of the skin occurs more fre 
quently m outdoor workers than in those whose occupations keep 
of the rays of the sun is obtained from the report of Peller 
and Stevenson The figures indicate that mortality from cancer of the 
^in and Iip is approximately three times as high for the United States 
^av> as for the average population of the same age group 
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CONCLUSIONS 

Climcal impressions of imestigators %\ho have seen a great iranj 
cases of skin cancer indicate that sunlight is one of the factors itspon 
siblc for ICS appearance That the suns ra>s arc not the ultimate cause 
of cancer but that thej arc the precipitating cause is a tentative con 
elusion that has some xalidity 

Animal cxpcnmcntation gives considerable support to the concipt 
that ra>s m certain regions of the spectrum may produce cancer but 
It IS not quite valid at the present lime to translate conclusive!) aauni 
skin effects to human skin crtcce However since the vvavclengtfistfiat 
produce animal tumors ate the same wavelengths that principal 
affect human skin one is justified in assuming that they pla) a rolem 
cutaneous cancer 

Tlie mechanism of tumor production b> solar and artiiicnl ulvn 
V lolct radiation requires much more experimental work before it can 
be complete]) understood 


ailUOGRAPHY 
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BOWEN S DISEASE AN INTRA EPIDERMAL 
CARCINOMA 

Report o4 Cates ^fom The Barnard Free Skw and Cancer Hospital 
Walter C Heroid iMD * am> /oia K Cooper, PhOf 

INTRODUCTION AND REVIEW OF LITERATURE 
Bowen s disease is a rare hut imporCTnt condition Although its dm 
ical appearance is one which could easily be dismissed as some vague 
skin disease it is potentially a squamous cell carcinoma Unfortu 
natel) the general concept of the disease is quite confused and no 
doubt Its rarity is due in some degree to misdiagnosis 
Bowen^ m 1912 first described 2 cases of atypical epithelial prolif 
eration which he designated as a prccanccrous dermatosis In 1915 he 
reported an additional case In 1914^ and 19’0* Darjer reported 4 
cases and classified them as one of the d>skcratoscs a term which he 
considered represents a faulty development of the epidermis m the 
course of which a certain number of malpighian cells become isolated 
and differentiated from theu: fellows undergoing an abnormal prema 
ture and imperfect keratmization 

Since the publication of these first cases numerous others have been 
reported In 1930 Nicolas Massia and Rousset found 64 cases m the 
available literature of which 14 or 22 per cent were on the mucous 
membranes No one investigator has reported a very large senes of 
cases Montgomerj® states that he has seen only 10 cases at the Mayo 
Clinic Consequently the group of 8 cases studied m the Barnard 
Clinic w as thought to be of sufficient interest to report 
As Montgomery’ has pointed out the term Bow en s disease has 
been used loosely and incorrectly to include many conditions especi 
aU> those in which lesions occur on the mucous membranes and m 
uhich clinically as well as pathologically the picture is that of super 
hcial squamous cell epithelioma in situ or even ordinary invading squa 
mous cell epithelioma The correct usage of the term should include 
lesions which are either multiple reddened scaly plaques or papular 
crusting tumor like or papillomatous growths in the skin These varv 
greatly m size and may occur on any part of the body their develop 
ment is quite slow 

^croscopic changes (Figs 376 377) encountered are a rather 
marked prolif eration and hypertrophy of the epidermis (acanthosis) 

Assistant Dermatologist to The Barcacd Free Skm and Cancer Hospital 
Miaouri ^®™3tology t\ ashington University School of Medicine St Louis 

ir.F^ ^“°ciate Pathologist The Barnard Free Skm and Cancer Hospital Instruc 
in Eathology Washington University School of Medicine 
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With great variability m size form and staining reaction of the cells 
of the malpighian la^cr These cells contain nuclei which vary in size 
and shape from p\ knotic nuclei to large clumped giant nuclei There 
are many multinuclcatcd epithelial giant cells which are designated as 
Bowen cells or basket cells These clumped nuclei are thought to 
arise as a result of amitotic cell di\ ision Mitotic figures are also numer 
ous and often at^ pical Intracellular edema is usually present in the 
epidermal cells many of which appear vacuolated intracellular brid es 
are preserv ed The basal cell laj er is intact throughout When the 
basement membrane is broken the lesion has become an invasive squa 
mous cell carcinoma Bow en s disease never gives rise to basal cell 
carcinoma The granular layer is often distorted and may be absent m 
places Hyperkeratosis together with areas of parakeratosis is a con 
stant finding These characteristic alterations are limited to die epi 
demus since the dermis show^ little but chronic inflammatory 
changes 

Montcomerv* is inclined to accept Bowens disease as a definite 
entity if the term is limited to lesions which fulfil the clinical picture 
as described by Bowen and Dancr and which microscopically shou 
the phenomenon described by Bowen with an intact basal cell layer 
Thus It IS seen that neither the clinical or histopathologic picture or 
Bowens disease is specific but the two taken together constitute tfie 
diagnosis 


REPORT OP CASES 

In a period of a little more than 6 years extending from 1918 
through 1943 and including 3 months of 1944 8 microscopically 
proved cases of Bowens disease have been seen in the Barnard Ciiwc 
During this time 2449 cases of carcinoma of the skin (basal squamous 
and basosquamous cell carcinoma) have been ctamined microscop- 
ically This figure does not include lesions of the lower lip vulva pems 
or anus The figures here presented show that it is a rare lesion cow 
prising only 0 3 per cent of all cases of carcinoma of the s’ m 
The following brief summaries of the cases in the Barnard senes are 
presented 


Case I — F S 74 y sr-old white man was se n in 19 8 comph ® ° 
le I n (F g 175) beh nd th ear extending d \ n to the angle of the j v i 
a slo vly enla g ng red sharply out! ned si gl il> scaly rupt on of 
durauon Ointments w cr used vidumi benefit In 1918 th les on ” aj 
hav e larg d cons derably spreading d \ n nto the necl and tp 
he k and eat The specimen as taken for hstologic e IJ mm 

During tlie next lO months 1900 r Hints f roentgen rays filtered 
alum num were gi en to the cheek and neck and 600 r to ^ ^ ^ d 

unprov ment resulted but the condinon do vly be ame orse P 
on September 9 1942 at tl e age of 88 years of care noma of th pr 

The section shot d fairly mark d parakerat sis Most of 
was absent The epidermis as acanthoac and the cell of the strarun 
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Fig 375 (Case l)~Bottens disease A crusted irregular lesion involving the 
neck cheek, and ear This case shows much more cnenswe involvement than 
any of the other cases 



^*5 376 —Photomicrograph of Bowens disease (X 125) showing hyperker 
wis and acanthosis with vacuolization of the cells of the stratum spinosum 
e basal cell layer is intact throughout 
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were large and many were vacuolated There were numerous mulu cleit d 
cclU (Bo e 1 or basket c 11 ) m this layer $ me c nta ned as man> six t 
eight clumped nuclei M touc figures were frequently encounter d some v re 
normal odiers showed enlarged chromosomes a d atyp c 1 sp dies In spite of 
the swelhng and vacuolizauon of the cells intercellular br dges were present 
The basal layer was intact throughout In the upper third of the dermi as a 
marked cellular infiltration made up predominantly of lymphocytes 


Case II — S W a 6 year-old wh te \ oman was seen on December 5 19 8 
complaining of an erupuon oa her left hip of 7 years durati n There h d b cn 
very slow extenson The leson was symptom tic except that it oc as nsUy 
became sore from irnr uon of clothing \ tep ng \ s pres t at times E itm 
t on shot cd a S by 6 cm superfic 1 gray h red les on % ith some cm □ g in 
the center M croscop c examination revealed the Bo noid change (Fig J 6) 
S X hundred r units of roentgen rays we e given three t mes at we Uy tenali, 
using a 1 S nm aluminum filter 'TTie les ons clea ed complec ly On M ch 14 
1944 hen the patent was last se n only an trophe telangect tic roe tg 
residual could be observed 


Case III -B S a Ji year old hue \ oman w seen May 1’ 1939 compla 
mg of a lesion on the left c If of 10 years dorauon Examination $h weda m st 
1 ghtly crusted r d inflamed s perficial plaque J by 4 cm m d amet field 
on the lin over the head of th left fibul A specimen taken for microscope 
exammat n si o cd typtc I Bov enoid chang s The rema ning re as el etro 
oag iated The result g ound s \ ry slow i h aling a d 1400 f units t 
roentg n rays verc g en complet ep thelialuauon r qu ed 8 months \V'hc 
obs rved on March 14 1944 o !> a smooth scar c Id le noted 


Cvsfi IV -E D iS9yeat Idvbteman was eenMrchSl 1941 compl 
g of a le ion on h left h p of 8 years dor i on B g nmng a a red pot th t 
had gradu !ly enl rged the Icsi n had gro vn more rapidly i the past > ar and 
had begun to d s harg and to b rusted Exam nation re e led a 4 cm crested 
cd pat h on th left lip 1 1 c I $ on was e ised m t to a d v as p rfto 
heal d hen last ep rted March IS 1944 M c os op c e mmano o* 
specimen removed show d th typ I cl a ges f Bov ens disea e 


Case V -W P a 67 year old v h tc ma v as first seen n Ju e 23 1^' 
omplam ng f a les n on I s I ft arm of J y ars duration The J sion 
begun as ery small p gm nted patcl \ hich h d slo ly e 1 rged to J 
cm and had become sc ly On July I 1941 the les on was ed M 
e mination of the spec men show d Bowenoid ch nges The c \ ere r ^ 
nucleated ej itl el 1 {, nt c lls tl n ere noted in m st of ^ „ v 

March 10 1944 th re 1 ad b cn n r u tence f th ryp f 1 s on 
1 o rhe kerar se had de 1 ped over th b ck 


Cas VI -E K a 58 year old wh te v om n a se i Oct b r 
mplain ng of mult pie I ion 11 f hch e e exc ed o df® 

tolog ally They w e b s 1 c II car in ma fi m th sc Ip j 

c Cl oma from the back a squam us ell care noma ft m the r gnt ^ 
mnciion type n vu from the rght rm A s aly rythem tous les n 
d ameter on the e ten r surf cc of die left a m v a f unKn ^ 

ha ng been pre lo sly unob rved by th p tient It ppe a m r 
eczem to d pat h than lik sen le k rat sis The h t 1 g c eha ges v er 
of Bo en s dis as r i h w d u” 

On r exam n tion on M h 7 1944 11 pr vi us s tes o 
id nc of acnv tyHv vrontheb kf mbl'^the 
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sqoamous ccU carcinoma there ^\as a U-cm tnanculir red slightlj elevated 
lesion, vnih considerable crustinc o\cr half the surface Also there were tsso 
smaller crusted lesions near the left arm scar one 4 mm m diameter the other 
I mm All were etcised and all showed Bo\ enoid changes microscoptcalK 

Ctsz \TI — \ H a /6-\ear-oId \ hitc woman ssas seen Apnl 7 IWJ for ex 
asioa of an assTuptomatic lesion on the medial aspect of the left leg of 3 j ears 
dnranon A small red papule had rcr> slowU enlarged to the present size of 
j cm. It was sbehtU thickened and co\ ere 1 w ith crusts w hich w ere easil) lifted 
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3/7— Photomicrograph of Bowens disease (X 5 0) showing (arrows) muin 
nucleated epithelial giant cells or Bowen cells 


off leas mg a red nonbleeding surface Microscopic examination of the specimen 
removed confirmed the cbmeal diagnosis of Bowens disease In this case multi 
nucleated epithebal cells (Bowen cells) were especiallj prominent (Fig 377) 

Casz Mil— L. McE., a 41 )car-old \ hite man was seen March 7 1944 com 
mainmg of an erupuon on the left cheek of 2 >ears duration The lesion had 
, “ * thin Crusted area w hich gniduall> enlarged 0\ er the past year there 

3d been considerablj more crusnnsr wnth the formation of se\ eral w art> 
growths One >ear previously the patient had been given five small roentgen 
tay tteatments without benefit Examinauon showed a 3 b\ 5 cm oval shaped 
P3tch of very slightly scalv erythema Mithm the area were three papillomatous 
«>ne shaped projections with heavy crusting removal of the crusts revealed a 
ttw oozing surface The lesion as excised in toto Microscopic examination 
* oved the typical changes found m Bowens disease 


ANALYSIS OF CASES 

Sex Race and Age Incidence —The cases were divided equally be 
t'teen men and women This is the usual finding as the sex of the 
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patient seems to pl3> no role m this disease All of the patients mch 
ulute but since only about 10 per cent of the Barnard Clinic patients 
are Negroes no definite statement can be made from the present sene 
regarding any racial factors in the disease To our knowledge no cast 
has been reported in a Negro The age of the patients varied from 41 
to 76 years with an average age of 61 years an incidence similarto 
that reported by other investigators 
Occupation Family Hivtory Personal History —Although all the men 
in this senes were engaged in occupations in which they had pro- 
longed exposures to sunlight none of the women were so employed 
Notably only tw o of all the lesions w ere located on exposed parts of 
the body and thus it would seem that exposure to sunlight or to an\ 
other occupational hazards is not an important factor 
A careful check on family histones rev ealed no evidence that the 
disease is familial 

In none of the cases was there a history of intake of arsenic 
Durabon— Bowens disease develops slowly and is usually of long 
duration Since the lesions are often asymptomatic patients delay ir 
seeking treatment The duration of the lesions m the present senci 
varied from 2 to 12 years Only one case (Dse VI) had mulupli 
lesions 


DIFFEREKTIAL DIAGNOSIS 

To introduce difTeremial diagnosis a case is presented in which nc 
definite diagnosis has been made It will serve to raise some interestin 
questions which often present themselves when a case of Bovveni 
disease is under consideration 


Case I\ R P a 58 year Id I itc m n (Pig 378) a r f rred t th 

Barnard Hosp cal n M ch I 1939 He compi ined of an erupti n on the t mp 

of 5 years d tion vvhch p evjously had b en diagnosed as an epithelomi 
Thc lesion h d begun on the I ft temple as small I ght bro n sbghdy 
th ekened patch h ch had gr du lly cnl ged to a 6 by 8 cm a ea " 

of t! e nt or sect on f tl e fleet d a ea ho ved a more mark d crusted n 

1 r thicken g The border w s q tc irregula a d sh ved s me und S 
b t It c Id not Ic deserbed gyrate or roll d j 

Tl c pan nt gave a h tory of I avrag h d a p n le h n r 

Hot Spr ng A kin as th mere cy tubs a d b ths for 1 m nth in ^ 

ag n h d a p mlc nipt on f r hid h v s g cn arsph February 

n eekly co is s for 5 months Th p tic ts bl d scr 1 gy (bah ) o 

21 1939 va str ngly p su . , j chmees 

A micro p s cti n of the 1 ion on th t mpl sh \ ed ep so 

of a dy k r tot c type Th Ics n vas on der d mil gn nt P 

and 750 r units of roentgen ays fUtc ed v th 1 5 n m of 
n tv o do es on su cc e d ys The pau nc r c i ed , lecuo® 

n the f rm of me c ry nd d d s by mouth nd c kly , fj,; t mp' 

of b smuth sub al cylate V\ h n h « m d for obs rvat nm>w „porte^ 

lesion h d aim st c mplctely 1 ed On M ch 10 1944 the p tent rep 

that the le on h I rem in d ent ely v ell 
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Bowen* Disease— In fa\or of the diagnosis of Bo^\ens disease arc 
first, the clinical appearance and course The eruption began as a 
slightly thickened light brovn asymptomatic patch y\hich became 
someyvhat crusted and nodular and \\bich slonK enlarged over a 
5 jear penod Secondly the histolocic changes yyere compatible yvith 
Boyy en s disease in that e\ idences of retarded kcratmization yy ere pres 
ent The cells w ere irregular in sae and shape and some shoyy ed vacu 
ohzation manj mitotic fiffurcs yycrc present Hoyycyer no multi 
nucleated epithelial giant cells could be found 
Epithelioma —The initial impression that the lesion yyas an cpithel: 
oma yyas thoroughly justified The clinical appearance and course of 



378— The sharply ootlmed thickened, crusted, shchtly nodular erupnon is 
cotnpaable \nth the diagnosis of Bowen s disease 

^.^^^''’'■Sroyying basal cell carcinonta either of the ordinary tvpe or 
of the tvpe described b\ Moatgomer>’ as being of multiple ongm, 
fit this descnption These lesions are probably the ones most 
o ten confused with Bowens disease m Its early stages before nodula 
ns develop Superficial basal cell epitheliomas may become quite ex 
ensive and show a crusting erynhema similar to that found m Bow en s 
b A ^ ^ contrast, they frequenUy show a fine rolled, pearly 
rder Microscopically the basal cell carcinonyas are easily distin 

(Hg 379) 

^Pcrficial squamous or basosquamous cell lesions may have the 
j ^ appearance but they osualK grow more rapidly Micro- 
pjcalJy these lesions are not often confused yyath those of Boyyen s 
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disease but it should be noted here that Bowens disease is a squamous 
cell carcinoma in situ or an intraepidcrmal carcinoma and may occi 
sionally show epithelial pearls similar to those found in ordinarj squa 
mous cell caremoma 

Syphilis —Bowen s first case was long considered to be a s>'phi]icic 
lesion before its true nature was recognized Syphilis could account 
for the clinical appearance and course of the lesion m this case How 
c%er the microscopic picture showed principally epidermal chan ts 
and onU a nonspecific 1\ mphocy tic infiltrate in the dermis The blood 
vessels showed no endothelial thickening and there was no perivascular 
cellular infiltration Plasma cells in the dermis were not increased m 
numbers The lesion was treated with roentgen rays but at the saire 
time the patient was given enough antisyphihtic therapv to cause re 
gression of the lesion had it been specific 



I g 3 9 -Photom cr graph of s p rficial b al cell ear noma of mult ce m 
origin (X 40) Gnicall) this Icson ftco sm lares ihe p t re of Bo e > ® 
e se 


Arsenical Kerafosis —On both gross and microscopic appearance t 
lesion could have been an arsenical keratosis It is a well estabhs e 
observation^® that arsenic in its various forms such as Fowlers so u 
tion industrial contaminants and insecticides may cause potentia 
malignant kcratotic lesions These may occur anynvhere in the s n 
but are more often found on the palms and soles Our patient is Know 
to have had arsenic in the bound organic form arsphenamme 
per^'* reports that some cases are f nown in which this form of ^ 
caused keratoses but these cases arc extremely rare t 

states that microscopicalH the picture of Bowens disease and arseni 
keratosis arc essentially similar except that the latter shows more vac 
olization of the epidermal cells and no multinucleated giant epit e ^ 
cells Histologic examination of the lesion in this patient showed sue 
a picture However this man had no other lesions and has ex 
oped none during the subsequent course of his antisv phihtie 
in which arsphenamme was used He has also received some 
free arsenic which is always present as a contaminant in bismuth 
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sabc\late The onl\ %\a\ to ha\e pro\cd the lesion to be of arsenical 
omin would ha\e been to find an apprcciabU higher percentage of 
arsenic in the lesion than m adjacent normal sUn this was not done 
Senile Keralosis.— It is conceivable that the lesion could clmicallj 
represent a senile keratosis However its surface showed a soft crust 
mg in contrast w ith the harsh tough adherent scaling usuallv present 
m the kcratodc lesion Although keratoses mav become as large as 
the lesion under discussion thev usually are much smaller Micro 
scopicall) the senile keratosis mav show all forms of dv skeratosis 
some indistinguishable from that present m Bowens disease But most 
keratouc lesions which become malignant do so without showing 
much evidence of dv skeratosis 



Fig 580 -Photomicrograph of Paget s disease of the breast (x I >) Note sim 
ilant> to the picture of Bowens disease 


Seborrheic Keratosis —The seborrheic keratosis often becomes as 
arge as the lesion noted in this case but the surface is usualK oiK 
nable and nevoid MTien thev occur on the face the surface is some 
lines dner and firmer than othenv ise How ev er the microscopic pic 
l^ ^bows no dvskeratosis of anv tvpe 

nfiammatory Skm Diseases —The chronic vanable lesions of sebor 
dermatitis and psoriasis and the chronic persistent lesions of 
and lupus vulijaris ma> climcallv simulate 
^'ens disease but histologicallv thev show no d> skeratosis 
agets Disease— In the case under discussion Paget s disease of the 
would not he considered m the differential diagnosis however 
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the clinical appearance of the lesion m Paget s disease of the nipple is 
sometimes indistinguishable from the lesion of Bowens disease Alicro- 
scopjcally the changes in the two diseases may appear on superSosl 
inspection to be quite sinular Tlie section of Paget s disease (Fig 3^0) 
Will usuall) show marc large sacuobted cells which characterisncalli 
ha\ c lost their mtcrccliular bridges In Bow cn s disease the interceliular 
bridges are present Paget s disease does not show the epithebal gnnt 
cells with clumped nuclei found m Bowens disease 
Pager s disease is someames considered to be an mtra-epidcnral m 
vasjon of malignant cells from an extra epidermal carcinoma probaWv 
by direct extension A liberal interpretation of these entena would 
nor onlj account for Paget s disease of the nipple but for other a 
tramainniar> lesions which resemble Pagers disease such as a reced 
carcinoma at the anus imadtng the skin of the buttocks” This wpe 
of case IS exceedingly rare and would necessarilj be an association of 
skin change with an undcfl>ang carcinoma 
The existence of true extramammarj Paget s disease in the sense 
that the Pagers picture with pagetoid cells dexelops as an inira-epi 
dermal carcinoma per se isicrj doubtful Alosf cases so diagnosed are 
probably examples of Boxxens disease 
Summary of D fferenf Oiagnoiu —In summary superficial cpithe 
homa s>philis seborrheic keratosis seborrheic dermatitis psomsB, 
lupus erythematosus and lupus vulgaris arc eliminated by studi of the 
microscopic secuons Extramammary Paget s disease is a doubtful 
^ entity and is not considered W e cannot w ith certain^ rule out an 
^ arsenical keratosis since the patient had been subjected to large doso 
V of arseme but in the bound organic form In addition we cjmm 
^ definitely say that this lesion is not senile keratosis although we ftel 
that the clinical appearance is against this diagnosis t fed that this 
lesion IS probably one of Bow cn s disease 


TREATMENT 

In the consideration of treatment the fact that Bowens disease c 
an mtra epidermal carcinoma must be kept in mind TTie lesion nm 
change to actual msasive squamous cell carcinoma with possibdiues of 
metastases The treatment should be total excision by whichevti 
method is most applicable to the mdixidual case either scalpd cs 
cision actual cautery or surgical diathermy A fexv w orkers 
mend x radiation bowexer Ormsbv and Afontgomery® consider J 
contraindicated on the grounds that the histopathologic picture m 
Bowens disease closely resembles that seen in chrome radiodcrmaons- 
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MYCOTIC GRANULOMAS SIMULATING 
MAirSNANT DISEASE 

Morris Moore Ph D • 


Numerous worlers haw emphasized that fungous infections par 
ticularlj the m}cotic granulomas ma> simulate various clinical en 
titles notabl> malignant neoplasms The reaction to these particular 
infections leads to the formation of a tumor— a granuloma Patholo 
icall> there is a fundamental difference between such a granuloma and 
a true neoplasm However the picture in man> of these m> coses his 
tologicallj may so simulate benign or malignant neoplasms that m the 
hands of one not familiar with the behavior of fungi a mistal en dia 
nosis of malignant disease could easil> be made Climcillj too the 
course of these mvcotic granulomas ma> be not unlike that of a neo 
plasm whether it be cutaneous or sj stcmic benign or malienant 
In general fungous infections attacl male and female alike of al! 
ages The granulomatous lesions however seem to be present for the 
most part m adults of the middle age group This is an important fact, 
since It IS also the so called cancer age group Certamlv such a point 
is worthy of consideration especially when we realize that a carci 
noma may be miscakenl> diagnosed as a fungous infection as has been 
done on repeated occasions The tremendous import of such a mis 
taKen diagnosis can be brought home when we consider the difference 
m treatment in the tw o especially the t> pe and urgenc) of such treat 
menc in the case of malignant neoplasms 
The clinical diagnosis of tnv cotic granulomas is not often easv The 
finding of the causative fungus the deciding factor in correct dia 
nosis is not alwa>s simple m direct examination of scrapings exudate 
or sputum even in the hands of trained workers Consequent!) the 
determination of the disease has usually rested on the skill of the 


pathologist 

Mycotic granulomas fortunately are not as prevalent in number as 
are the fungous infections known as dermatom> coses The) are how 
ever widely distributed over the world some being endemic m cer 
tain areas ^ In general these diseases arise as a result of a traumatic 
infection except for those m> coses which develop s)stemica 
through the inhalation of air borne spores Diagnosis of the latter has 
rested chief!) m the hands of roen^enologists In most cases however 
the correct diagnosis was not established until either secondar) cua 
neous lesions developed or infected tissues were studied post mortem 

MycoloBst to Hi B n rd F cc Skn .nd Cane P ' ' 
pital and Department of D imatology 'W hingt U ts ty ben o 
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The fungous infections described as granulomatous and \\hich ma> 
of en be confused ^\lth neoplastic disease consist of sporotrichosis 
aciinomvcosis maduromycosis chromom> costs blastom> cosis cr) p 
tococcosis paracoccidioidal granuloma coccidioidal granuloma histo 
plasmosis aspergillosis and mucorm> cosis * 

SPOROTRICHOSIS 

Definition —Sporotrichosis is a granulomatous disease process which 
manifests a multiplicitj of clinical forms and is usually confined to 
the cutaneous or subcutaneous structures spreading through the 
I>mph channels or it may imoKc the internal viscera bony structures 
and the cerebrospinal system The infection is subacute or chronic and 
IS caused by members of the genus ^porotrichnn 
Clinical Manifestations —The clinical course of sporotrichosis is much 
like that of other mycotic granulomas The disease manifests itself in 
\anous forms affecting the skin cutis and subcutis and may also spread 
sj stermcally For purposes of general classification sporotrichosis has 
been separated into three clinical groups each made up of \ anous ty pes 

I LocaU ed Sporotnebosts Cutaneot$s or Subcutaneous —I Gummatous 
hmphangms ^\uh or without an miual sporotnchouc chancre and adenitis 2 
ItiocuUtJon chancre and adenitis without lymphangitic imolvement and without 
Rummatous formation } Pnmary sporotnchouc chancre without lymphangiuc 
mvohement 4 Gummatous l>-mphangms without the chancre $ Gummatous 
sporotrichosis m steps localized to one area without chancre and without lymph 
angiuc involvement 

II Qunnnatous Disseminated Sporotnebosts Nonulceraung gummatous 
forms 2 Ulceraang disseminated subcutaneous sporotrichosis including the 
tuberculoid s>philoid ulceraung pol>morphic and furuncle like types J Large 
multiple disseminated abscesses 4 Mixed forms including polymorphic gummas 
large abscesses secondary l}*mph3ngius dermic and epidermic lesions and asso 
ciated involvement of the mucous membranes and internal viscera and organs 

III Extracutaneous Forms or Systemic Sporotnebosts —This group includes 
involvement of the mucous membranes lungs muscles osseous structures joints 
synovial membranes and other internal viscera and organs These may be and 
umally are associated with primary or secondary cutaneous lesions 

Diagnosis and Differencial Diagnosis— The diagnosis of sporotrichosis 
IS tehtiv ely easy in the ly mphangitic ty pc since the clinical features 
may be pathognomonic The chain of nodules follow along the 1> mph 
thinnel and ongmate from a primary focus on a finger the hand or 
wrist following a trauma Squamous cell carcinoma may spread by 
w ay of the lymph channel and present a similar picture This w as seen 
recently in the clinic on two separate occasions when the patients 
ooth men had nodular lesions extending up the arm following the 
>'mph channels In both cases the clinical impression was sporotri 
For more detailed informauon the reader is referred to Section VIII Dis 
Caused by \easts and Fungi by Moms Moore m Clinical Tropical 
cdjcine edited by Z. Taylor Bercovitz, pp 694-7J9 New liorL Paul B 
noeber Iqc 1944 
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chosis fortunately biopsies \iere made before treatment v-zi msQ 
tuted and the diagnosis of squamous cell carcinoma was established 
by the pathologist In localized lesions which may become ulccrauvc 
or nodular and gummatous a neoplasm must definitely be ruled out, 
as well as s>philis and tuberculosis (Fig 381) The disease when gen 
eralized may also present a picture not unlike neoplastic disease 



F g 381 — Sporotr hoac ulcer with ind rated edges resembl g cl me lly squ mo i 
cell c remoms 

To determine the diagnosis the causatne fungus should be culti 
v^ated from an unruptured nodule Smears in sporotrichosis are of bt 
tie \aluc since it is difficult to demonstrate the orgamsm m sbde prep 
arations In tissue Unnas polv chrome meth>lene blue ma> be usw 
to demonstrate SpoTOtricbian Complement fixation tests may be used 
diagnostical!) as w ell as spototcichm the fungous extract but these 
are not alwaxs reliable 


ACTINOMYCOSIS 

Definifion —Actinomycosis is a local or spreading disease xvhich is 
granulomatous m nature and maj. be acute subacute or chronic « is 
characterized chiefly b> sinuses and fistulas from w hich may be 
lated variously colored granules which ai;e growths of species of 
genus Actinoviyccs , a a tnto 

Clinical Mamfesfahons — Clinicallj actinomycosis can be divideo 
tw o mam groups the cutaneous and Visceral tv pes 
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The cutaneous t> pe nia> be either pmnvry occurring m the epider 
mic la>er as a nodule \vhich extend into the corium and the sub 
cutaneous la\ ers or secondary to a deep seated infection m hich usu 
all) occurs in the tissue closelj associated ^vlth the buccal thoracic or 
abdominal cavities and pushes its \\a> to the superficial la)crs of the 
skin 

In primar) actinom) costs of the skm the nodule penetrates the 
deeper la) ers of the skin enlarges softens at the surface becomes 
fluctuant and finallv ruptures exuding a seropurulent or sanguineous 
material containing the so called su\\itr graindes The nodule finally 
becomes an ulcer and evcntuall) becomes scarred or forms a crust, 
which does not allow the lesion to heal rapidK Quite often next 
nodules form m the xicinity of the first nodule these going through 
the same t>pe of evolution Such a mass of ulcerated nodules max 
simulate closel) a carcinoma The lesions change in color from pink to 
a dusk) red 

Cutaneous lesions secondar) to a subcutaneous involvement manifest 
themselves climcally as subcutaneous nodules or tumors which arc 
rather firm in nature and livid m hue These increase m size soften 
fluctuate and break down to give off also a seropurulent discharge 
containing the granules As a result of the breaking dovvn of these 
lesions fistulas are produced which become intercommunicating and 
through which the Actinomyces arc distributed setting up new foci 
of infection in the form of nodules The surrounding skin then be 
comes a mass of gtanulomatous material w ith an oozing discharge The 
picture becomes verv confusing and simulates at times a caremom 
atous ove growth 

Subcutaneous nodules that show no sinuses located m the neck re 
gion siiould be given careful consideration The following is a tv p 
leal case histor) illustrating a diagnostic pitfall 

A vyhite man aged 29 >cars seen in our surgical service complained of a 
of 3 months duration The growth was situated in the left submavillary 
region The lesion was diagnosed clinically as a mixed rumor of the submaxillary 
gland There was no sinus discharge or drainage The mass v as completely 
and found to be actinomycosis The man was inducted into 
e United States Army XVhile in New Guinea several months later a sinus 
eteloped m the adjacent region the chin The diagnosis of actinomycosis was 
confirmed by an Army medical officer 

In its V isccral rnamfestations actinomycosis usually show s a senes of 
anatomical involvements beginning with the tongue extending to the 
tonsils pulmonary s)stem intestinal tract urinary tract cerebrospinal 
s>stcm and the osseous structures The destructive process involved 
here IS essentially similar to that seen in the skin Usuall) the fungus 
ores through the adjacent subcutaneous layers to the surface of the 
sxin the secondarj cutaneous tvpe developing intercommunicating 
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Pulmonaxy accmornjcosis may be one of four types the bronchuc 
the pnetmomc, the plettropneumontc and the fourtli or metastatic t)pe 
where nodules have formed m various parts of the lungs as a result of 
the hematogenous spread of the fungus This may mimic confusmglv 
a metastatic pulmonary carcinoma 
Diagnosis and Differential Diagnosis —The finding of the granules or 
masses of filaments and spores of the fungus Actinomyces in the dis 
charge or m the sinuses is usually the best assurance of a correct diaj 
nosis Usually the lesions are diagnostic per re One must alnais be 
on guard against )ust such confusion with carcinoma as has been tt 
cited above Tuberculosis and svphilis should be considered. Agglu 
tination tests and cutaneous reactions with the vaccine actinomj cm 
ma> be used diagnosticallv 


MADUROMYCOSIS 
M d 4 Foot My loma 

Deffndion — Maduromj cosis ts a chrome granulomatous process lo 
calized usual]> to the extremities but occasionally affecting other parts 
of the bod> ft is characterized by variously sized enlargements oa 
the cutaneous surface which evcntuall} give rise ro intercommunicat 
mg sinuses and fistulas from which variously colored granules 00 "" 
prising fungous elements of the genera Actinomyces MadureUa More 
rportiew 4Uescherja Irtdiella Tricisosporiwn Aletmma Aipergtlhs 
PenicsUtuvi and 5rerigwi«ocyjfis can be obtained 
Clinical Minifestahons —Madurom) cosis gives rise to lesions which 
dc\ elop mycetomas as the result of a trauma either on the cxtrcmiuK 
cen icofacial or cephalic thoracic and abdominal regions TTie inftc 
Cions mij manifest themselves first as localized tenderness pain with 
slight swelling or their symptoms may be altered in part Four tjP^ 
or perhaps stages have been described a papule a deep seated and 
fixed nodule a swollen area which becomes hard and develops a ves 
icle and finallj an abscess Usually however the initial lesion is deep 
seated and increases in size w ith new lesions appearing as satellites As 
a result there is developed an edema more or less granulomatous in 
nature which tahes on the characteristics of a tumor The whole mast 
increases m size and then begins to soften fluctuate, with the pn^O 
more superficial lesions ruptonng and forming sinuses which dischaige 
a characteristic oily seropurulent blood streamed, viscid fluid wi 
which ate found the opital black yellow white or red gmu« 
Diagnosis and Differential Diagnosis —The differentiation of tnjc o 
from tumors of the skin rests almost entirel) on the 
amination of the exudate and of the tissue in an effort to find the g 
Viles or fungous accumulaoons The subsequent cultivation an 
tification of the fungus involved establishes the correct diagnosis 
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CHROMOMYCOSIS 

Chromofelarfomyeot i Dennaf f i VemicoM Cuts 

DeHnihon— Chromom\cosis is a chronic granulomatous disease in 
volnng usualh the extremities but ina\ affect other parts of the cu 
taneous surface as w ell The lesions maj be papular nodular verrucous 
or granulomatous with or wuthout ulceration and abscess formation 
SNStemic mvasion has not been reported and the Ijmph nodes are 
rarelj found Pain or pruntus is rare Thick walled, brown multiloc 
ular cells of \ anous genera Phialophora Horjfwdendnwt {Fonsecaea) 
Hormodendroides Botrytoides and Phtaloccmidiophora are found in 
the tissues or exudate 

Clinical Manifestations —Chromom>cosis is seldom recognized clin 
icall) except in regions w here the <^ease flourishes and w here it pre 
sents characteristic lesions Like other ni\ cotic granulomas the disease 
maj simulate caremoma, among others 

Generallv considered to be the result of a traumatic infection wnth 
contaminated products of the sod chromom\ costs has for the greater 
pan produced lesions on the extremities hands and feet Reports in 
the literature howe\er indicate that other pans of the cutaneous sur 
face ma> be affected These include the w nst, arm shoulder neck 
face, car chest, abdominal region buttock, thigh knee and leg The 
larger number of patients were farmers workers of the sod or its 
products ’ * 

Chrucall) chromom\ costs presents lesions which ma\ be papular 
'errucous or papUlomatous nodular ulccrame psonasiform gran 
ulomatous with or without abscess formation and wath rareU anj 
suppuration except when due to secondarv infection with bactena 
Scahness is usuali> present- Pam or pruntus rarel> occurs SNstcmic 
in\asion is not a feature and bone m\ohcment has not been reponed 
L\'mphangitis and regional adenopath\ when present are usuallj at- 
t^uted to secondar\ mfection the disease progresses and persists 
the lesions show cicatrization On the extrenunes the progresswe for 
nation of additional lesions accomparued b\ tissue reacnon m3\ result 
in elephantasis 

Small ulcers of chromomN cosis maj bear a striking resemblance to 
cutaneous cancer This is well exemplified m the foUowmg case 


F ^ man, 38 a farmer presemed bimself m Ma\ 194 at the Barnard 
rte Son and Cancer Hospital complaining of a “sore” on the naht ear He 
^JS ass 'Tied to the soigical cluuc b> the admitting officer His family and past 
were nonconmbntorj His svstemic review revealed normal findings, 
wo months previoosl} he noticed an eruption on the helix of the car This 
increased m size. 

sb M there was found, just inside the helix of the nght ear a 

ehtl raised tilceranve area mcasunng 1.3 b> OA cm. There were no palpable 
« m the neck. The clinical diamiosis uas squamous cell carcinoma. An ex 
194°” entire lesion and part of die cartilage was recommended In June, 

a eautcrj excision of the lesion, including a segment of the cartilage was 



1050 


MORRIS MOORE 


made A microscop c exam nation of a section of the tissue reve Jed the hstscttz 
istic organisms and a diagnoss of chtomomycosis was made 

On the basis of chmcal studies chromomycosis may be divided 
mco five groups (1) The crmcms or pipillormtous type which 
maj appear not unlike carcinoma (2) The. tuberculoid type (3) 
The syphloid form which when presenting ulceration with a hyper 
trophic base due to granulation tissue m> resemble caremonu (4) 
The psoriasiform type (5) This group comprises those lesions whi h 
become cicatrized and those which result m elephantiasis of the ex 
trcmity Vcrrucositics abscesses ulceration and scaling may be present 
Diagnosis and Differenbal Diagnosis —The diagnosis of chromoinveo* 
sis rests entirely upon finding in tissue or pus the dark brown thick 
walled spherical or irregular in outline single multiple or multiloc 
ular sclerotic cells measuring 3 to 10 microns m diameter Both his 
tologically and clinically chromomycosis may so resemble squamous 
cell carcinoma that careful search for organisms must be instituted by 
the patholoBist 

fllASTOMYCOSlS 

Dcfimhan -The term blastomycosis in its medical mtcrprctation rep 
resents a clinical syndrome with a multiphciiy of causative agent!. In 
Its wider application or as used by medical men m general this term 
includes ail chose diseases which are produced bv budding yeastlike 
organisms The disease is protean in its manifesunons and repres nj 
a group of closely allied multiform tlmical conditions No organ or 
tissue is immune the disorder mvoKinir the cutis as well as the in 
ccrnal viscera and bonv structures in its s\ sicmic spread The disease 
process vanes somew Im in the vinous continents with different caus 
ative agents In North America the disease is termed Gilchrists 
disease or North American blastomycosis and is caused bv a double 
contoured simple or budding yeasthke cell called Zyuionenu (Blesto 
viyces) dewiatmdis^ 

GILCHRISTS DISEASE OR NORTH AMERICAN BLASTOMYCOSIS 
Clinical Manifesfahonj — Qmically blastomy cosis show s lesions which 
are alike both for the cutaneous type of the disease or for the syt 
teimc type of the disorder with foci m the lungs bones menu' es 
liver and other structures The cutaneous tv pc may be further sepa 
rated into that which is prnmry in character as occurring 
epidermic lavers and secondary when it is due to an infection of the 
deeper tissues internal viscera and bony structures 
The primary form or cuws infection may present one of three va 
tied appearances pipulo ulcerative verrucous or papillomatous a 
gummatous 

The papulo tdeerait c type shows imrial lesions which are pap 
pustular m character ind of epidermic origin , ^ 

Tbe xemicous or prpiUot/ atotis type is nodular or papular m c 
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Fig 38’ — Blastom> couc ulcer cbniciHy and pathologicall> resembling squamous 
cell carcinoma (as incorrectl> diagnosed b> clinician and pathologist) 



Fig 383 — Blastomjcosis confuangl> resembling carcinoma 

present on a normal or deep red infiltrated skin Several of 
lesions ina> coalesce to form papillomatoiis patches -w hich resem 
^ lernicous tuberculosis or carcinoma (Figs 382 and 383) 
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The histopatholog), of \errucous cutaneous blastomycosis m the 
apparent absence of organisim is so similar to squamous cell carcinoma 
that the pathologist may unknowingly and not infrequently male an 
incorrect diagnosis This has happened on several occasioru at the 
Barnard Free Skin and Cancer Hospital Fommately however the 
correct diagnosis was finally established either by culture or b> find 
mg the characteristic fungi m the tissue after careful search before 
radical treatment was instituted 

The guvmiatom type dc\ clops from the subcutaneous !a\ers of the 
tissue of the deeper portion of the cutis This tvpe maj closelj re 
semble squamous cell carcinoma 

The iccotidsry cutaneous form consists chiefly of variously formed 
ulcers w hich giv c off a purulent or sanguinopurulent discharge from a 
soft granulating floor 

The ulcers originate in abscesses which chnicaliy may be divided 
into the stiperfaal and deep tvpes Superficial ulcers arise usualh m 
the subcutaneous tissues as nodules of varvmg size The deep type 
shows fewer lesions which arc deep seated These arc more serious 
than the superficial type since they involve dcsrnictivc processes of 
the bone muscle and deep tissues and organs 

The disease being protean m character every organ in the bod) is 
subject to It The skin and its appendages have shown the greatett 
incidence of infection Manv skm lesions are manifestations of spread 
from some internal organ The pulmonary system including bronchi 
and lungs arc next m incidence being follow ed by the kidneys ^leen 
bones and joints liver pleura lymph nodes cerebrospinal system ver 
tebrae prostate heart pancreas peritoneum eyes larynx and uachei, 
gastro intestinal tract and the tongue 

Diagnosis and Differential Diagnosis— In its cutaneous mamfestatiOTs, 
blastomv cosis should be diflfercntiated from neoplasms tuberculosis 
verrucosa cutis syphilis and bromide eruptions and other mvwwc 
granulomata The use of the fungous extract blastoviycetm has been 
recommended for diagnostic purposes It is always best however to 
demonstrate the fungus m tissue pus exudate or sputum The actm 
cultiv ation of the fungus is not difficult and should be made when pos 
sible 


EUROPEAN BLASTOMYCOSIS 
C ypf c T I B 8 P 

European blastomy»cosis is closely related to Gilchrists disease ^ 
fungus responsible for the disease is a budding 
5 to 10 microns in diameter which m tissue produces a thick rn 
refraetde capsule The organism k called Cryptoeoccus 
referred to as C histolyucnis , . . »{,. aaan( 

Clinics! Manifesfafions —'Hus disease may be divided into tn 
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Otis and systeimc t>pes The ulceratue type of lesion is predominant 
m the cutaneous form uhich microscopically shows abscesses with 
few leukocytes and little inflammation (Fig 384) A granulomatous re 
sponse ma> also be seen in the cutaneous lesion The abscesses are 
actually areas of h> alinization made up of misses of fungi with thick 
clear capsules ® 

In North and South America this disease is present under the name 
of torulosis as w ell as erj ptococcosis Although the organism is appar 
ently the same it seems to show a greater affinitj for the cerebrospinal 
system primarily w ith the puImonar> s> stem either primarily or sec 



J84 — Cryptococcic (torulosis) ulcer resembling squamous cell carcinoma 
utaneous metastatic ulcer primary focus m brain and diagnosed incorrectly 
brain tumor (Case of Mook and Moore 1936 ) 

ondarily affected Primary pulmonary crj ptococcosis shows small 
nodules or tubercles miliary m nature which roentgenologically could 
be diagnosed as miliary tuberculosis or primarv carcinoma with satellite 
nietastases 

Diagnosis and Differenhai Diagnosis —The organism of crsptococco 
like that of Gilchnst s disease must be found either in tissue spu 
spinal fluid or m skin scrapings to establish a diagnosis The dis 
pse should be differentiated from carcinoma and tuberculosis of the 
ongs Lesions of the brain m particular should be differentiated from 
ram tumors and m cryptococcosis of tlie spinal cord tumors should 
likewise be ruled out 
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Barnard Froc^Slin ald'r^“ haiycned on several occasions jt tht 

tiss?ro?'t"hl"l°“ ‘•''rfops from the subcutaneous lav ers of *e 
tissue of the deeper portion of the cutis This type may closely re 
semWe squamous cell rarcraoma ^ 

ulcl^ cutaneous form consists chiedj- of variooslj formij 

sonmni^rfloor'’ " -'’S"‘"Opun.!em dnehai* e from . 

.1,3*11 originate in abscesses tvhich clinically mav be divided 
nto ihc mperficitl and deep tipes Superficial ulcers arise usnillt la 
the subcutaneous tissues as nodules of varying size The deep type 
shows fewer lesions which arc deep seated These are more seiMS 
an he superficial t>pe since they mxohc destructive procesjts of 
throne muscle and deep tissues and organs 
Tlie disease ^ing protean in character ever> organ in the bodj a 
suujecc to It sisin and its appendages have shown the greattst 
mcidence of infection Many skin lesions are mani/estations of spread 
from some internal organ The pulmonary sj stem including bronchi 
and lungs are next in incidence being followed by the kidneys spleen, 
bones and joints liver pleura lymph nodes cerebrospinal system ter 
tebrae prostate heart pancreas peritoneum eyes larynx and trachea 
gastro intestinal tract and the tongue 

Diagnosis and Difierenfiel Diagnosis— In its cutaneous manifestations 
blastomv costs should be differentiated from neoplasms tuberculosis 
verrucosa cutis syphilis and bromide eruptions and other mveone 
granulomata The use of the fungous extract bUstomycttin has been 
recommended for diagnostic purposes It is always best howe'Ct 
demonstrate the fungus m tissue pus exudate or sputum The actual 
cultivation of the fungus is not difficult and should be made when pos 
sible 


EUROPEAN BLASTOMYCOSIS 
C VP> T f B 8 SI D 

European blastomy^cosis is closelyr related to Gilchrists disease The 
fungus responsible for the disease is a budding yeasdike organs® 
5 CO 10 microns m diameter which in tissue producesa thick mucoid, 
refractile capsule The organism is called Cryptococcus siso 

referred to as C histolyticm 

Clinicdl Mamfesfahons-This disease may be divided into the cutm 
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US and s^stainc npcs Tlic ulccratuc t\pc of lesion is predominant 
1 the cutaneous form which microscopicalI\ show's abscesses with 
ew lcukoc)tcs and little inflammation (rii* 3S4) A pranulomatous re 
ponsc ma> also be seen in the cutaneous lesion Tlic abscesses arc 
ctualK areas of hjalimzation made up of masses of fungi with thick 
lear capsules ® 

In Nonh and South \mcrica this disease is present under the name 
if torulosis as well as erj ptococcosis Although the organism is appar 
titl> the same it seems to show a greater aflinits for the cerebrospinal 
\stcm primariK with the pulmonara sastcm cither primarilj or see 



Fig 384 — CoTtococcic (torulosis) ulcer resembling squamous cell caranoma 
J-utancous metastatic ulcer primar> focus in brain and diagnosed meorreetb 
tiin tumor (Case of Mook and Moore 1936) 

ondanly affected Primary pulmonarv cr\ ptococcosis shows small 
nodules or tubercles miliarj m nature which rocntgenologicallj could 
be diagnosed as miharj tuberculosis or primary carcinoma w ith satellite 
nietastases 

Diagnosis and Differenhal Diagnosis— The organism of ciwptococco 
SIS like that of Gilchrists disease must be found either in tissue spu 
turn ^inal fluid or in skin scrapings to establish a diagnosis The dis 
ease should be differentiated from carcinoma and tuberculosis of the 
^ngs Lesions of the brain m particular should be differentiated from 
rain tumors and m cry ptococcosis of the spinal cord tumors should 
likewise be ruled out 
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SOUTH AMERICAN BLASTOMYCOSIS 
P e Id d I G I m L h Spl d d Aim d D 
Paracoccidioidal granuloma Re North American blastomycosis man 
ifests a multiplicity of chncial forms and is caused by several membcfs 
of the genus Paracoeadioides (P brasilieims P temiis and P cerebn 
fonm) ® 

In tissue or pus P brasihemis and P temits consist of spherical or 
ovoid cells 1 to 30 microns m diameter rarely larger with thick vulls. 
These mother cells show simple or multiple budding of minute spher 
ical ovoid or bacillary gemmules approximately 1 micron or larger in 



Fig 385 — Paraco ciio d 1 gra uloma Ijmpha git c type sun Ian g nu d tuin i 
of the par od (Case of Pr de Agu ar P po 1937 > 

diameter Paracoccidioides cerelmformis shows somewhat laiger cells 
and buds These cells are often seen m giant macrophages (pseu o- 
coccidioides) 

Clinical Manifestations— Qinically paracoccidioidal granuloma 
be divided into the locali^d, buccal vnicosa type due to ^ 
fonms and the generalized type due to P brasiliensis and r te 
The generalized disease may be acute or chronic The funmis ^ 
enter the buccal cav ity lodging usually in the gums and rormin 
hard infiltration which spreads to the lips the nose and the ma^ 
the tongue This presents a histolt^ic picture of granuloma A 
tuberculous papule may be produced on the uvula and a pap 
vegetation may develop on the tonsils and the gingi'^ 
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pcarance of an acunnnare cond%loma The ulccratnc processes nus 
spread to the skin presenting likewise \cgctatt\c and papillomatous 
lesions on the bodv simulating squamous cell carcinoma In general 
ced infections of the skin aitaneots t>pt the pnman lesions nu\ 
ha\c developed as the result of an abrasion or wound where the fun 
eus has become lodged w ith subsequent pacholocic chanee 
The lesions of man\ eases of chronic paracoccidioidal granuloma 
ma\ remain localized m the mouth The invadmc germ, however mav 
penetrare into the tonsils causing the disease to become s^'srcmic bv 
means of the Ivmph stream, to produce the IsvpJsi gi ;e t>pe (Fig 
affecting the nodes in the neck supraclav icle and aullae, often 



R'’ JSS—Pincoccidioitial granuloma, cutaneous t>*pe rescmblinu squamous cell 
carcinoma. (Sio pjulo Brazil ) 

Simulating Hodgkins disease and Ivmphosarcoma, and the 'iscerd 
affecting the internal vascera and organs much like a metastatic 
prcinoma Where P cerebnfomns is the causative agent, this usuallv 
appens m the tenmnal stages of the disease Adhere P braszhensis or 
tenuis IS concerned the tonsils mav be attacked a pnort producing 
*ilceration and inflammation, with a localized ij-mphangiDs, 
’ , becomes generalized There is developed then a tvpical 
grmiuomatous condioon of acute blostomv cosis 
^ ourth clinical tvpe mav be considered as the mixed tv’pe involr- 
? the s>stemic spread and the cutaneous lesions which manifest 
emselvtt in the following various appearances (I) papiiljr^ shovv- 
5 superficial lesions lenticular papules w iih a slow ev oluuon and a 
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tendency to form superficial ificeration and epidermic microabsccacs 
(2) papulopustular localized m follicles (3) tuberous made up of 
small nodules ^vhlch infiltrate the dermis (4) ecthynuforvt ulcerm^ 
lesions (5) legetating types papillomatous exudative lesions cohered 
with a serous or seropurulent crust resembling carcinomatous proc 
esses {Fig 386) (6) hypodemne granuloma nodular m type forming 
subcutaneous abscesses with secondary ulceration (7) scrofulodenmc 
shotvmg cutaneous abscesses and fistulac In addition the lesions of the 
mouth and lips gite rise to (8) vadbeny type of ulcerous siovvstiui 
in which the lesions arc localized in the buccopharyngeal mucosa take 
on the form of a mulberry beginning at the edge of the gums and 
extending to the floor of the mouth and involving the various anatom 
ical regions and may often be mistaken for carcinoma (9) hyper 
trophic diffuse gramilonii of the Ups showing a tendency to ulcerate 
with the same mulberry like formation 

Diagnosis and Oifferenhal Diagnosis —The finding of the characteristic 
multiple budding organisms in tissue or pus is usually sufficient to es 
tabhsh a diagnosis Fortunately this disease is not present at least up 
to the present time in North America The return of members of the 
armed forces from South American countries where the disease is 
prevalent makes it worth while to keep it m mind It is very impor 
tant to diflerentiatc thib disease from squamous cell carcinoma lym 
phosarcoma Hodgkins disease syphilis and tuberculosis 

COCCIDIOIDAL ©ftANLlLOMA 

Definifion —Coccidioidal granuloma as a disease belongs to the class 
of infectious granulomas and is caused by Coceidiotdes xvrmtis 
endemic m certain parts of the United States (San Joaquin Valley 
California Arizona) and South America It may be exceedingly acute 
and disappear m a short time usually a few weeks (coccidioidomyco- 
sis) or end fatally or it may be chronic and painful extending o'e^ 
several vears On the other hand jt may be long drawn out and at 
tended with bttle pain There is a thu-d or subacute type which is 
neither rapidly fatal nor unduly prolonged but w hich is characw^* 
by a definite and positive tendency to widespread dissemination v ' 
this form there are usually associated remissions and relapses the su 
ferer living from 6 months to 2 years without evidence of infecuoa 

Clinical Manifesfations— The early acute form of this disease 
cidioidomycosis commonly called valley fever or desert ev 
affects persons of all ages and of both sexes The patient is usua > 
from 3 to 6 weeks and in most cases recovers without ^ 

complications At the onset of the acute illness the patient comp 
of a bad cold or flu with headaches general aches be 

sionally severe about the chest resembling pleurisy There v ^ 
gastro intestinal disturbances a mild sore throat usually di ^ 
tonsillitis and some conjuncuvitis with bulbar hyperemia 
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rapid loss of weight and a fever bcgwinmc on tlic fourth or fifth da> 
There ma\ be chills and sweating nnd sicns of severe bronchitis and 
bronchopneumonia w ith an accompanv me couch w ith a mucopurulent 
sputum Organisms miv be found in the sputum Tlie patient mav feel 
better after a few davs but bct^\ccn the ciqhth and fifteenth dav af- 
ter the onset erv thematous nodules called the humps mav develop 
on the shins thighs buttocks arms upper part of the chest or scalp 
These are tvpical lesions of crvthcma nodosum When thc\ occur on 
pans of the bodv other than the shins these lesions have been termed 
crjthema multifonnc These nodules do not fiuctintc or suppurate 
but mav be fierv red and tender and painful Within 48 to 72 Iiours 
the nodules change to a purplish color and then fade to a brown 
within 4 or 5 da\s and persist for several weeks 
A\T;cn the disease persists however it goes on to produce the char- 
acteristic signs and sv mptoms of coccidioidal granuloma Chnicall) 
coccidioidal granuloma manifests itself as a localized or svstcmic dis 
ease granulomatous m nature and protean m character often simulat 
mg neoplasms riicrc arc several rapes of this phase of the disease 
The lesions maj be primariU cutaneous with later generalization pri 
man!) pulmonarj w ith or w ithout sccondar> cutaneous manifestation 
and usuall) generalization pnmaril) pelvic meningeal or spinal cord 
or )oint involvement with no skm lesions and primarilv involving the 
bone or subcutaneous tissue with secondary skm lesions 
The fungus ma> enter the skm through an abrasion or wound It 
ma> involve the lungs through the inhalation of spores as evidenced 
in a hot climate where it is drv It is probable that such clinical i> pcs 
involving the meninges subcutis and joints in addition to the pulmo 
narj and bone lesions are pnmaril> lung infections This is usuallv 
brought out in the autops> reports 
The multiform clinical entities of the disease may simuhic through 
a metastatic action of the fungus proliferating and suppurating proc 
esses especiall) in the v crrucous like dermic lesions The dermic le 
sions may be nodular and ulcerative m the form of painless deep 
pinkish or dusk) red ulcers becoming necrotic and sluggish or 
hej may develop papillomatous growths resembling epitheliomas vci 
rucas tuberculosis m its v arious forms S) philis blastom) cosis or ev en 
^P®^°^i’icbosis Subcutaneous involvement has three tvpes of lesions 
e naccid tumor the abscess and the gummatous varieties which ma) 
cold abscesses or tumors as the names imply (Fig 387) Pul 
infections resemble closely tuberculosis Bone infections can 
Jir 1) be differentiated from osseous tuberculosis osteomyelitis or 
ft ntis Involvement of the meninges and spinal cord simulate closely 
nienmgitis epidemic meningitis and tumors of the spinal 
Gastro intestinal disorders of coccidioidal granuloma usually run 
d ^ course of typhoid and not unul secondary cutaneous lesions 
velop IS an accurate diagnosis usually made Lymph node involve 
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ment usu-illy suggests l>mphatic leukemia Hodgkins disease anc 
phosarcoma 

Diagnosis and Differential Diagnosis —The ability of coccidioidal 
uloma to simulate manj ^\ell known processes makes it unperat 
establish a correct diagnosis This can best be done by deiuonst 
me fungus either m tissue sections (biopsy) m pus or in sp 
Cocctciwtdes vtmiius ma> be found isolated or m giant cells as a s 



leal thicl walled structure with a reported diameter of approumat 
2 to 80 microns 1 he fungus reproduces b> endosporc formation - 
shows no budding In endemic areas it is often advisable to use 
fungous extract coccidioidin for diagnostic purposes 
In the acute stage of the disease pneumonias of % arious t> pes sfioi 
be ruled out In the granulomatous stage of the disease it is necess: 
to eliminate nmong other diseases squamous cell carcinoma other i 
mors leukemia Hodgkin s disease and lymphosarcoma 

HISTOPLASMOSIS 

D 1 g D R t I d !h I I Cyl my H ♦ eyt 

Definifion —This is an acute or chronic invariably fatal (ua<^oas i 
fection characterized usually by fever loss of weight or cmactaco 
anemia leukopenia and splenomegalv with a marked inwsion by 
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ulo-cndothclial histioc>tcs cnijulfintr organisms of the genus Ihsto 
php/ja {H capnilatwii nnd H pyrtfonne) 

Clinical Manifesfafions -Histoplasmosis is cliaractcn7cd b> a number 
of clinical signs and s\mptoms depending on tlic organ or organs m 
vohed Lesions maj be localized to one anatomic region or thc) may 
be generalized to involve practicilK thc entire sy stem Usinllv how 
ever thc patient dies as a result of a generalized infection Tlic chief 
signs m such eases arc anorexia with resultant emaciation which mav be 
severe or moderate asthenia anemia occurring usually in tlic terminal 
stage leukopenia which mav be marked irregular pv rcxia splenonieg 
alv and in many eases hcpatomcgalv Tlicrc may be generalized pam 
m thc back joints muscles or localized pain sucli as epigastric or low cr 
abdominal 'Hie latter mav be accompanied bv vomiting and diarrhea 
Pam in thc chest mav occur along with a cough hoarseness sore 
throat and difficulty in breathing Headaches have also been known to 
occur The enlarged spleen mav be lacking m some cases however 
postmortem findings m generalized eases mvariablv reveal thc fungi 
in this organ In a few eases the anemia splenomegaly and leukopenia 
vverq lacking Tlierc may be a svstcmic febrile condition with a septic 
temperature curve accompanied by an enlarged spleen and liver not 
unlike thc cliaractcristics of kala azar Tlic superficial Iv mph nodes 
generally and thc deep nodes occasionally become involved and cn 
larged the former presenting a picture not unlike Hodgkms disease 
lymphosarcoma or leukemia 

Like other mycotic infections which tend to become svstcmic and 
present a granulomatous picture histoplasmosis can be divided into 
several distinct types It must be added however tliat although spe 
cine organs may be solely involved the infection spreads rapidly and 
Mcomcs more or less generalized systcmically at thc time of death 
Inis has been shown to be true in most of thc eases that have been 
examined postmortem On thc basis of location of lesions therefore 
histoplasmosis may be divided into two mam groups cutaneous and 
iyste}}nc 


A CuTA>Eous Txi’E —Histoplasmosis of the skin may be primarv 
or secondary m the form of nodules papillomata ulcers suppurative 
processes and scaling Thc cutaneous type is further subdivided into 
r e t^icociitarieous otitic and tiaso oral types The naso oral type is of 
chief interest here 

The lesions of the naso oral type are usually granulomatous but 
may be of various types involving practically all the structures of thc 
ora and nasal cavities On the tongue gums and lips may be seen nod 
some of which appear like polyps simulating a carcinomatous 
P The nodules usually ulcerate so that ulcers seem to predom 
Th^^K^ '^^^rucous or vegetating mass may be found m the oral cavity 
oy j mucosa is most often involved usually showing an ulcer 
s esion which tends to spread simulating a proliferating carcinoma 
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A case of thss disease from out tcccm recoids is that of a 6i yeir-oM vrkt 
tnan who compla ned of a sore m the roof of the mouth (F g 88) The sot 
had begun two montl s pre lonsl} and had gradually increased in s 2 but sa 
not painful or lender A bopsy uken from the right upp t ah tolas ssu sent 
to tl e pathological laboratory witl a cl meal diagno is of c«c noma of the 
buccal mucosa H«roplatwjj \ as found tn one small area of the biopsv sp cimeti 
and the correct d agnosis cstabl ^ed 

The folios mg case perf aps cstabl shes even more clea \> the sinulanty of 
histopla xnosis to care noma The patient s as a 71 year>old \vh tt man who bd 



Fig 588 Fig J89 

Fig 588 -Ulcer of histoplasmosis n palate typically resembl ng squafflw 
carcinoma and so d ag osed int treedy in the cl n c (Ca e of *• 
Jorstad Wi ) 

Fig 389 -Ulcer of histopla mosis of the tongue incorr cil> dagn t * 
ically as carcinoma of the tongw. (Case t f Dr Shet in ) 

an ulcer on the left s Jc of the tongue (Fig 389) The I sioa ' 
months duration The ongu as painful and the pat nt comp‘S>otd ® ^ 

of breath onhojnea ard cougl On the assumption thac the 1 sion ^ 
emoma of the t nguc radium (radon seeds) vas impJantel The Jes> 
somewhat but w s followed by a marked ndammatory r s^nfc ' 
feted With tl e patient s I lity t s\ alio v food The corre c dwgDts s 
li hed following tr atm nt but the d s ase became g neralired *^0 
d/ed 

Involvement of the nasal structures is usually con idered 
the oral lesion Ulcers of the n^l mucosa occur usuali) as e 
from the oral lesions Granulomatous lesions of the nares ma> ^ 
which are not unlike small tumor like growths The growt 
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volve the nasal septum and cause it to be perforated ^vlth the dc\el 
opment subsequent^ of a mucopurulent rhinitis 
B Systemic Histoplasmosis — From the oral ca\it> the infection 
usually spreads to various parts of the body including the pulmonary 
system gastro intestinal tract gcnito urinary tract including kidney 
and prostate adrenal lymph nodes superficial and deep spleen liver 
pancreas pleura cerebrospinal system including brain and meninges 
heart thymus bone marrow and bone and joint 
Diagnosis and Differential Diagnosis —With a variety of clinical possi 
bilities such as are presented by histoplasmosis it is obvious that m 
order to make a diagnosis of this disease the organism Histoplapna 
must be demonstrated or cultivated In well advanced systemic cases 
the fungus can be demonstrated in smears of the peripheral blood 
stained with Wright s stain Biopsy from accessible lesions usually re 
veals the organism Histophsina can also be found in smears from bone 
marrow as well as in the spleen liver or lymph node punctures Smears 
of sputum stools and unne may Iilcwise show the organism Hssto 
plwna IS seen as a round to oval v eastlike cell with the nucleus eccen 
trically located near one pole The nucleus is often in the form of a 
signet ring Surrounding the cell is a clear nonstainmg capsule or 
membrane 

The disease causes confusion owing to its resemblance m many of 
its manifestations to malignant disease Cutaneous lesions among others 
may mimic Icul emu cutis Oral lesions when ulcerated closely simu 
late carcinoma Anemia leukopenia and lymph node enlargement have 
led to clinical diagnoses of alcul cmic Icul cmia lymphosarcoma lym 
phadenoma and aplastic anemia L> mph node enlargement when local 
ized has been mistal en for Hodgl ms disease For further details sec 
paper by Moore and Jorstad 


ASPERGILLOSIS AND MUCORMYCOSIS 
Definition —Certain members of the Aspcrgillaceae such as Aspergtl 
his and Scopularwpsis and those of the Mucoraceae as Aliicor Abstdia 
3nd Rhizoptis known as the weeds of mycology may produce disease 
vvmch is chronic inflammatory and granulomatous in nature 
Clinical Manifestations —The organisms in general are not of the 
invasive type but are dependent more on the degree of lowered re 
sistance of the organ to produce disease than on their ability to set up 
^ strict pathogenic agents 

Ine organisms show a special affinity for the pulmonary system pn 
inarilj, and secondarily for the external auditory canal mucous mem 
ranes of the conjunctivae cornea sinuses and the si m Cutaneous 
esions are either gummatous eczematous with verrucous formations 
^>cctomas ulcerations with or without lymphangitis These lesions 
resemble carcinoma 

ulmonary involvement may be primary or secondary to some other 
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A case of this Jiscsse fftHit our recent records is that of a 6 }eir-ofd«tim 
man who complained of a sore «i the roof of the mouth (Fig fS8) a 
had begun two months previously and had gradually increased n site li tns 
not painful or tender A biopsy t l»en from the right upper 1 eolus s-a rst 
to ti e pathological lal oratory \ itJi a clinical d agnosis of caronom of u 
b ccal mucosa /frr/opfamij \ as found m one small area of the b opsy speasw 
and the correct liagnos $ cstablisl ed 

Tlie follo\ ing case perhaps esublt hes even m rc clearly ihe sum) 7 f 
I stoplasmosis to carcinoma TI c patient \ as a 71 >e r-old h te mm «fio tii 



Jorstad W3 ) 

Fig 589 —Ulcer of hist pla mosis of the tongue incorrectly 
cally as carcinom of il e t ngu (Case of Dr Shewin.) 


an ulcer on tl e 1 ft s dc of the tongue (Fig 389) Tl lesion *5 jjiortoMS 
months du at on The to igu \ as painful and the pat ent ccinpmne ^ 
of hr ath orthopn and co gh On the assumpt on *''*' *^ rtgre®"^ 
anoma of tf e tongue r dium (radon seeds) \ s implant a The I ^ ^ 
some hat but % as folios ed bj a iialed inflammatory response ^ 
fered with the p ticnts blit> to swallow ftwd Th corr ct mBtitf 

h hed foil wing tre tm nt but the diseas becam general zed * 
died ^ 

Involvement of the nasal structures is usually ^^tensonf 

the oral lesion Ulcers of the nasal mucosa occur usuail) a ^ 
from the oral lesions Granulomatous lesions of tlw m 

which are not unlike small tumor like growths The gfo' 
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CARCINOMA OF THE LIP 


Major Clarence T Eckert M C A U S and 
J AMES L Petry M D t 

Tiip term carcinoma of the lip will be vised to designate only such 
lesions as have origin on the vcnnilion border or at the tnucocuta 
neous junction Lesions starting pnmanlj on the mucous membrane o 
skin with later extension to the vermilion border or mucocutaneous 
junction of the hp will not be included in this discussion 
This study is based upon 420 cases of carcinoma of the lip treated 
at the Barnard Free Skin and Cancer Hospital during the period 
1928 through 1939 

ETlOLOSy 

A patient w iih a carcinoma of an exposed area such as the breast, 
skin or hp w ill often attribute the grow th to a v ague contusion or he 
eration Such information i$ valueless Not infrequently however we 
have seen a malignant tumor of the hp develop m direct relationship 
to irritation from a sharp tooth All workers in this field concur m 
the opinion that the poor oral hygtcnc seen in most of these cases is 
strongly influencing factor m the etiology of carcinoma of the hp In 
this senes not one malignant growth developed m a hp chancre awo 
the incidence of svphihs was not higher than m normal mdividuih 
of the same social strata Much has been written concernin'^ the to\t 
of tobacco as an ctiologic factor The percentage of tobacco uven in 
cases of hp cancer is about the same as m the general population with 
perhaps a relatively larger number of lesions among pipe smoLen 
The obvious qucifto/i of course is why the incidence of hp mail 
nancy m females has not increased in recent \ ears as a result of the 
widespread use of tobacco bv that sex There is one type of cancer o 
the Iip however that can be said to be an indirect but definite re t 
of the use of tobacco This is the malignant tumor which develops in 
a leukoplakia 

PREMAUONAMT LESIONS 

Whether cancer develops from a single normal cell or 
begins in abnormal diseased tissue we arc unable to say I 

claimed that in 200 cases of cancer of the hp not one started in no 
skin or mucous membrane Broders^ noted that the site of the 

nanev was preceded by a sore or an ulcer m 63 3 per ^ 
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cases. Itis ^e^^ difficult to ascertain from the patients historj uhcn 
premalignant lesions stop and cancer begins Suffice to sa> those with 
\er\ long histones most probabU had antecedent lesions Of our pa 
nents, 48 6 per cent said that the\ first noticed a scale or a wart 
over a } ear before first seen b> us 
The most definite premalignant lesion is Icttloplaha The insignifi 
cance of s\philis in relation to cancer of the lip does not apply to 
leukoplakia As stated abo\c tobacco is a definite etiologic factor in 
the formation of leukoplakia This lesion in its earlier stages is a non 
palpable sharply demarcated faintly translucent white discoloration 
of the mvoUed area The lip lesions arc frcqucntlv multiple and nearU 
alwa\s ocewt w\ cftwiwwcwon wwb smwlat areas of the Uweeal mwcows 
membrane and fault\ oral h\giene This condition may derclop soon 



Fig 390 —Carcinoma eloping in an area of Ieu\opIal.ia 

after the tobacco user starts the habit or as is more often the case, 
j er many rears of hearer svmptomlcss smoking If untreated these 
esions become opaque white finely granular papillary growths and 
are casil\ palpable Later induration is noted The cancer may be pres 
tnt m this induration or it may show as a tyTiical malignant ulcer the 
usuallr takin^ place at the margin of the lesion (Fig 

j frequent precursor of cancer of the lip is dry scaly kera 

which IS of actinic origin or occurs with senihtv 
rnmon lesions such as the ferer blister cracked lip and 
smokers sore if persistent ma\ de\elop into carcinoma On occa 
a carcinoma has de\ eloped m a superficial ^amtlovm of the lip 
I usualK the result of injury * as from a scratch or sha\ 

a IS frequently accompamed by an early inflammatory enlarge 
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ment of the regjomi Ijmph nodes and is often of a hji^h pradcofma 
lignanc) 

Heredity is probably not an important factor m the developmsnt 
of carcinoma of the lip Careful studj of the family history m this 
and other’ series faded to reteat any connection 

A typical patient presenting himself for treatment of caranoma of 
the Jip jnigbr be described as a 55 year old f aimer with a kit con? 
plexion In our senes oiiy \y ('J l per cent) o! the cases were m 
females This is somewhat higher than Broders’ 2 04 per cent and die 
2 8 per cent of Kennedy^ Negroes rarely develop lip cancer none of 
our patients w ere of this race New ell® estimated that less than 1 5 ptr 
cent V ere in Negroes 

Lip cancer as other cancers is more predominant after the sje of 
40 Exceptions to this rule however arc fretjuenc one of ourasfs 
occurring at the early age of 19 The division of our cases into decades 
IS as follows 

20-29 }0-j9 4(M9 50-59 60 h59 70-79 8049 

11 29 58 101 12’ 76 22 

The well Ittowti tendency for carcinoma of the lip to muufest 
Itself in outdoor workers w as again confirmed m this series of C3S» 
32 3 per cent being m farm worl ers No other occupation waKjnwd 
distinction m our scries of cases 

SITE Of THE LESION 

True carcinoma of the upper hp is vastly less frequent than that of 
the lower hp Our cases revealed that m 18 instances (4 3 percent) 
the lesions were of the upper hp This is a somewhat higher percent 
age than that found by other w orkers Wangensteen and Randal!* re 
porting 1 6 per cent and Kennedy* 0 8 per cent of their cases 
the upper hp The latter author also made an interestin study of tw 
areas of distribution of cancer of the lower lip He noted that t * 
lateral lesions were eqadi)y divided between the xj"ht and 
that the lateral lesions were much more frequent than those of 
middle one third of the lip 

SYMPTOMS AND CLINICAL DEVELOPMENT 

There are no typical symptoms associated with cancer of the hp 
Pam IS rare except in some of the fissure tspe of lesions sj r 
toms of cv en far adv anced cases are those of tissue reaction to 
encroachment 

Priioaty Lesion —The primary lesion may present itself in an 
of sev era! forms One £> pe of lesion is the flat button like 
with no ulceration of surface As this type of involvemen p 
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ercsses its surface scales and crusts Rcrroval of this surface debns 
will csuall\ reveal an ulcer \nothcr t%pe ot carU cancer ts the in- 
durated crack or fissure tvhich bter de\ elops into a rather t\'p cal 
ulcer Perhaps the most frequent n*pc of carcinoma of the lip is the 



l 



fw 391 -FU^ shallow olctnacc n'pe of orcircina wnh narnaal ladanaeo. 



Fiy 39^ — Infiltratms tj^pe of cara-onsi with deep defonnniz clceranon- 

‘jne which starts as an ulcer This broad shallow ulcer ts tvpicak hav 
^ an indurated base and a firm border \\ hich ts rolled and pearh 
I •= 391) This lesion ts essentialK mfiltranve in character and m 
instances proceeds to develop into a fungating tvpc of growth 
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Another t>pe of ulcer is deep punched out -with an indurated pud 
enng: edge (Fig 392) The least frequent form of iip cancer is thai 
t>pe %vhich starts as a papillary wart but later becomes malignant 

It IS important to emphasize at this point that the clinical pro rtss 
of any malignant tumor can be described only in broad, unbindin 
generalities With this m mind we ma> say that the flat button Ee 
lesion progresses and metastasizes slowl) the papiliarj uarthke lesion 
somewhat more rapidly and the ulcerating infiltratn e type of lesion 
most rapidly Any of these clmtcal variations may assume marledis 
malignant tendencies m a verA short time even after having remained 
quiescent for long periods 

Metastases— The early metjstases of hp carcinoma are ahuys \ia the 
ly mphatic sy stem to the regional nodes Any deviation from this rule 
may be classed as a definite exception The primary lymphatic draui 
age of the lips is into three groups of lymph nodes the right and left 
submvxillarv and the submental The upper lip may be divided into a 
right and left half with each porrion draining to the submixilhr) 
nodes of its o\\ n side The lower hp is roughly divided into three por 
tions a middle and two lateral thirds The middle third drains into the 
submental nodes and the lateral thirds to their respective submstdbi) 
nodes All three of these groups of lymph nodes have freely intercon 
nectmg lymphatic channels From these nodes the lymph dramage is 
to the upper group of the deep cenica! nodes 

Carcinomas of the upper lip metastasize to the respective submau' 
larv nodes Lesions of the lower Iip arc not so dependable In genera! 
carcinomas of the right and left thirds of the lower lip metastasize pn 
manly to the corresponding submaxillary nodes whereas the lesiofB 
of the middle third spread to the submental group of nodes The paths of 
the metastases from lesions of the middle third of the low cr bp are wore 
predictable than arc those from the lateral lesions All workers in this 
field have noted that a carcinoma of one side of the lower bp iwv 
show Its first metastasis to the submaxillar) nodes of the opposite siot 
This irregularity of spread is also complicated by" the frequent 
of the metastases to another or both of the remaining suptahvoi 
groups of nodes In spite of this irregularity^ of spread to the 
lary and submental nodes the metastases to the next link of 
mvoKcment, the upper group of deep cervical nodes arc quite r 
pendable That is she metastases never seem to skip the submaxi aq 
nodes before going on to the upper deep cerv icai group 
spread from the submental nodes always involve one or both f> 
subm xiliary groups before reaching the cervical nodes . 

In general the ume and degree of metastases vary directly 
age size aud type of primary lesion The older larger and . j 
filtrativc ty pcs of carcinoma will metastasize earlier and more 
than the younger smaller nonmfijtratjve types However 
that lesions of seemingly low grade of malignancy may 
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carber and more acti\el\ than do others that are frankl> and mciousK 
malignant 

Moreland'' estimated that 20 to 25 per cent of patients presenting 
themsehes for the first time for treatment of carcinoma of the hp 
have metastases to the regional Kmph nodes and that less than 1 per 
cent hate remote metastases In our scries of 420 cases when first seen 
57 (13 6 per cent) had suprahj oid metastases and 8(19 per cent) had 
intohement of the deep certical nodes These figures were taken from 
those patients who had neck dissections and are therefore onh cases 
With pro en metastases There are manv others who did not hate neck 
dissections but who later died of cancer these patients undoubted!) 
had metastases when first seen 

In discussing metastases from hp cancer it must be remembered that 
not all palpable glands are malignant Alant carcinomatous growths 
are accompamed b> an inflammator) reaction which results m sec 
ondarv 1} mphadenitis Similarlt and much more dangerous are the 
metastases present in 1\ mph nodes that are not palpable 

PATHOLOGY 

Schreiner and Christ) ^ in anal)'zing 636 cases of hp carcinoma 
stated that the) w ere all of the squamous cell t) pc Our studv of 420 
cases with microscopic sections retealed that 417 (99 5 per cent) were 
of the t)pical squamous cell \arict\ and 3 (0 7 per cent) were of a 
mixed \ariet) commonly called basosquamous carcinoma Qose stud) 
of the few of our cases diagnosed microscopicalK as basal cell carci 
noma showed their site of origin to be doubtful Basal cell carcinoma 
of the \ermilion border or the mucocutaneous junction of the hp 
probabl) does not occur 

We formerly used Broders ^ method for microscopic classification 
of Ijp carcinomas into 4 grades of mahgnanca With Blair and B) ars*^ 
we feel that microscopic grading does gne positne e\idcnce of ma 
iignancy to the extent of positue findings but docs not exclude the 
presence of an unreaealed area of higher grade than that actual!) ob 
served This fact plus the capnciousness of the tumor led us to dis 
card microscopic grading We do not use it for determining the t\ pe 
of treatment to be f,i\en or for making a prognosis 

DIAGNOSIS 

Cancer of the hp is not ordinarily a difhculc diaj^nostic problem To 
e experienced e\ e ex en the earliest lesions are rather t) pical For the 
P who does not see the earl\ carcinomas regular!) however 

' ey max not be recognizable chnicalU 

e need onl) bear in mind that an) lesion of the lip which persists 
4 to 6 w eeks should be considered malignant until 
®'^snxise There is no excuse for not obtaining a biopsy in 
'cn the least suspicious case Tissue diagnosis is now available to 
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every phjstcian Biopsy of the lip is a simple painless harmless pro 
cedure In the course of hundreds of biopsies csken from hps wt haie 
not seen one case develop unusual qrou th or sudden metastasis as a 
result of this procedure TT>e ti^e excised under local anesthesia of 
course hould he large enough to enable the pathologist to obtain a 
s3tisfactor> section for study The best specimens for biops> are those 
obtained vsith a shaj-p scalpel thus avoiding tissue trauma Also path 
ologisrs prefer a block of tissue radiating bey ond the edge of the lesson 
into nornwl tissue thereby permitting a study of the tumor its m 
V asi\ e pow ers into normal stmeture and the reaction of this normal 
tissue to the tumor These factors arc important (hig 391) 


, ! 



I ig 393 -Pfopcrl) lied o) t 1 ncs f r edge si ped cis n f leu « 
dotted utlti of prop r mes n foe U p> 

Ihe iiffirentiation of the precancerous lesions from carcinoma w 
sitclv Jcconiplished onlv b> means of a biopsy The 
loims usually develop faster thin a cancer ire not indurated and 
possess a rolled pearly border A chancre of the hp also develops fa « 

thin cancer and is accompanied by an early characteristic fitm m 
like enlargement of the regional lymph nodes vvhich as a rule ' 
distinguished from the tvpical hardness of the malignant mci^ 
Darkfield examinations serology, and diagnostic therapy tU nep 
miking this diagnosis 

TREATMENT 

No nuhgnant growth of the lodv is more ictessible 
than carcinonn of the hp The pnnnn lesion must he ^ 

ind tomplctelv The '.ulmnMlhrv md submental groups 
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nodes to ^\hlch the Mst majority of the mctastascs are limited arc 
easily and completely remo\ed 

The- first principle of treatment of am lesion is of course the re 
motal of any etiologic factor Therefore impro\cmcnt of oral hygiene 
IS always stressed sharp or jagged teeth and irritating dentures are 
remedied and premahgnant lesions arc dealt \\ ith Smoking should be 

stopped 

Treatment of the Premalignant Lesion —The treatment of the prenia 
lignant lesion should perhaps be stressed e\cn more than that of the 
subsequent carcinoma Certainly the old adage concerning an ounce 
of preiention was nc\cr more true than when applied to carcinoma 
The lanous premalignant lesions may be treated successfully by elec 
trocauteia electrodesiccation or excision and suture Premalignant 
lesions do not infiltrate and therefore the heat destruction or excision 
need not be deep The best procedure is to anesthetize the area x\ith 
procaine excise the tissue for biopsy and then immediately cauterize 
the entire lesion Practicallv no deformity results from this method of 


treatment Because of the ease and completeness with which these pre 
cancerous lesions arc treated by this method w c do not use nor ad 
locate the use of radium m their therapy 
Treatment of the Primary Lesion— The treatment of the pnman 
lesion of carcinoma of the hp is not a perplexing problem Much has 
been written concerning the merits of surgery over radiation and vice 
icrsa We bclieie that both of these methods are efficacious m curing 
the hp lesion and consequently use both of them The important factor 
IS not what method is used but rather the certainty of either complete 
rcmotal of the cancer from the body or complete destruction within 
the body 

Perhaps the most efficient and least deforming procedure for dealing 
uith the primary lesion of the lower hp is the simple V hp exasion 
f 1*^ ® minor procedure best done under local anesthesia The arms 
of the V are started at least 1 cm bey otvd the palpable margins of the 
lesion and are brought together at the apex of the V very low on the 
enm preferably at the inferior margin of the mandible (Fig 393) This 
type of V excision removes more tissue and allows for closure 
^ithout tension The entire thickness of the hp is removed including 
uccal mucous membrane and all assue dosvn to the periosteum of the 
niandible After the control of the bleeding the arms of the V are 
approximated into a straight line with three layers of interrupted 
sutures one for the mucous membrane one buried roxv for the mus 
cu ature and one for the skin and vermilion border 
Cl M ^ exercised to approximate all margins minutely and espe 
> the vermilion border skin junction of each side a \erv satisfac 
0 cosmetic result will be obtained One need not hesitate to treat 
^ en large lesions m this manner The fear of tightening the oral on 
ce into an unsightly pucker can be overcome when one remembers 
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that the hps are very clastic and as is show n by some of the aborigines 
may be stretched to almost unbehevable proportions If after a period 
of waiting some deformity persists it can easily be corrected b> anv 
of the common mouth widening procedures No funher commenc 
wiU be made m this paper concerning cosmetic results ( 1 ) becauss 
cancer is a life or death proposition and not a cosmetic problem and 
(2) because plastic surgery has progressed to the point that an) pa 
tient can be made presentable once his cancer is cured 

Of the lo%\ cr hp carcinomas m o«r senes 299 were treated bv\ et 
cision and of these 281 (94 per cent) were free of local recurrence 
after a period of 5 > ears It is not the purpose of this paper to discuss 
extensive surgical procedures for removal of the larger lesions i\cetf 
less to say practical!} an> pnmaiy lesion is cechnicall> rcmoiable 

We do not limit the use of radswn to any one type of primary iip 
cancer More often than not however wc have used it on the shaliou 
noninfiltratmc type of ulcer All of these cases for radium therap) 
should have a biopsv previous to the treatment We employed radwtn 
as a surface application to the primary lesion of the hp in 121 cases 
109 (90 per cent) of which remained free of local recurrence after a 
period of 5 >ears In 11 c\treme cases with wide infiltration or men 
siv c recurrent lesions w c used interstitial radiation in the form of I and 
2 mg gold filtered radium needles which were mamtairtcd in place for 
5 to 7 da>s Tour (36 3 per cent) of the patients so treated survived 
5 \ cars free of local recurrence 

Roemgettotberapy to the primary lesion w as used in onl> a siraii 
number of cases The cases so treated were either considered inoper 
able because of the extent of the metastases or the extreme 
of infection present around the tumor Often a carcinoma will be 
cause of this mfiammatory reaction be adherent to adjacent structures 

Roentgenotherapy fav orably affects this pcrimalignanc infection 

In Our group were 18 patients with carcinoma of the upper hp vl 
these 12 were created surgically with 6 (SO per cent) free of loca 
recurrence at the end of 5 years 6 were treated by radium and o 
these 3 (50 per cent) survived 5 years without recurrence at the pn 
mary site 

Treatment of the Metestosev ^The treatment of the pcicnacy 
m cancer of the lip is not a subject of disagreement anton^ the vw 
ous authoK probably because the rwults hav c been uniformly sa 
factory w ith either surgery or radiation Treatment of the 
however has been the subjea of extensive dissension In fact an 
land’ stated that probably no other tumor condition is trwte 
more ways or regarding which opinion is more divided and 
less standardized than m metastatic carcinoma of the neck 
healthful difference of opinion exists at the institution from w 
these cases are reported The conclusions drawn by the authors 
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fore are no to be interpreted as those of the entire staff The points 
of contention concerning thcrapj of the Umph nodes are as follows 
1 Should the neck regions be subjected to therap) if the I\mph 
nodes are not clinically palpable 
Should surgery or radntion be used as the basic method of treat 
ment’ 


3 If surger\ is the method of choice how c\tcnsi\c should it be 

4 If radiation is the method of choice should it consist of surface 

therapy or interstitial placement 

It IS difficult to understand why prosed principles of cancer tlicrapv 
should be subject to desiation m the treatment of cancer of the hp In 
all other carcinomas we strue to remote the primary growth and the 
sites of possible metastases \et m the lip where the areas of spread 
are literally at our finger tips there are those who adtise no treatment 
of the I\mph nodes until they become palpable We realize that these 
workers hate in mind the fact that about 80 per cent of patients with 
no palpable lymph nodes will remain well following the cure of the 
primary lesion^® It has been found howetcr that cancer is frequcntlt 
present metastatically in lymph nodes that are not chnicallt palpable 
Kennedy “ found microscopic cancer m the lymph nodes of 14 per 
u* patients m whom the nodes were not palpable and Tat lor 
and Psathanson' estimated this same factor at 20 per cent In our 
senes there was a high percentage of palpable nodes but, as stated 
paper palpability docs not neccssarilt indicate ma 
^ ncy «cept in certain far advanced cases we lat little significance 
on the palpability of the nodes 

noticed that the comroterst concerning removal of the 
retrtn P, “ Centered around the early cases those m which the 
. >niph nodes may not even be palpable These same patients 

tn chance of survival (1) because metastases 

foiTni ^ 1 . nodes but the submaxillary and submental groups are not 
cause the lymph nodes are not clinically palpable and (2) be 

morraJ r ^^n be operated upon wath a very low 

of ,, 219 cases of block dissection 

15 _ nia-^ary and submental areas for carcinoma of the lip with 
hieh n™? percentage of 6 9 This is indeed a relatively 

these caw mortality It must be borne in mmd however that 
patients institution catering enureh to chanty 

nsks thev « though many of them were very poor operative 
them TKa f chance for cure as was m our pow er to giv e 
ne actual operativ e mortality rates are much low er of course 


W' ''P“ institutions For example Brod 
bleak ® '*2 pel- cent. To 

metoscopm mSsM™'' I “f enses 57 (1, 6 per cent) shotted 
Pic metastases and of these 24 (42 1 per cent) snrvited the 
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5 j-ear period clinicallj free of cancer Of the remaining 162 (864per 
cent) without histologic spread there was a similar sunival of 121 
(76 4 per cent) 

These figures were obtained on the basis of actual follow up of the 
patients Those who were lost track of or who were reported to hne 
died of intercurrcnt disease were presumed to have died of cancer 
Undoubtedlj many of these patients survived 5 \cars without eii 
dence of cancer In this entire series 62 (12 4 per cent) were lost trad 
of or died of intercurrcnt disease before 5 >cars This is due to the 
fact that a large number of our patients are drawn from a wide area 
and man> are transients making follow up sometimes very difficult 

Thus It IS seen that we favor the removal of the primary growth 
and a Llock dissection of the snbintxillaTy and suhnental groups of 
nodes for early carcinoma of the hp Technically the suprahyoid neck 
dissection is not too involved The block of tissue which includes the 
platysma muscle the submaxillary salivary glands the three lymph 
node groups and the inferior portions of the parotid salivary glands 
IS removed en masse usually under local anesthesia A portion of the 
facial artery e\tendmcr from the posterior belly of the digastric mus 
cle to the anterior surface of the mandible is excised on each side 
The lingual and hy poglossal nerves are easily identified and left intact 
Because of the frequent occurrence of cross nictastases from carci 
noma of the lip wc do not advocate the use of the unilateral submatil 
hry triangle dissection 

Thus surgery is the basic method of treating the areas of metastasis 
from cancer of the lip In our experience surface roentgenotherapv 
has proved to he of little viluc in this field Wc use it onlv m the far 
advanced inoperable cases or to deal with a suspected accompanvm 
infection 

Our few cases treated with intcrstitn! radntion of the hmph noc^ 
were too far advanced and too infrequent to permit us to draw anv 
conclusion concerning this type of therapy , 

As stated earlier carcinoma of the Iip never metastasizes ^ * 
upper group of deep cervical nodes without first involving the supra 
hv Old nodes Metastasis to the upper group of deep cervical nodes a a 
sign of very late involvement to be compared with 
metnstases from carcinoma of the breast Tor this reason . . 

the logical treatment of the relatively early hp cancer sho 
limited to the local lesion and the suprahyoid neck dissection o 
further advanced cases marked by metasta es to the deep « 
nodes surgery is advocated but with little hope of ^ 

complete neck dissections on one or both sides of 1 3 such paticn 
only 3 (23 per cent) were alive after the 5 \ear period 

Preoperative or postoperative radiation is not used routine \ _ ^ 

have not found such procedures to influence nopceabn o'! 

In tJie jungle of statistics a tree can be found to support any 
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non, and it is safer to treat a patient from the background of expen 
cnce rather than from the maze of statistics 

One of the most important parts of the cancer therapy recimen is 
the neier-endinc senes of follow up examinations These must be 
meticulous and complete If the^ are earned out m a desultorx sort 
of manner the patient x\ill soon decide that the\ arc of no further 
importance and fad to report reguIarU 

SUMMARY AND CONCLUSIONS 

1 Premalignant lesions precede a large proportion of carcinomas of 
the hp Constant alertness will lead to prompt diagnosis and treatment 
of these lesions with the pre\ ention of subsequent cancers 

Cancer of the lip is largeU a disease of the lower Iip of the mid 
die a^ed fair-complexioned male frequentiv ha\mg a rural occupa 
tion 

3 Biops\ is the onl\ safe method of diagnosis 

4 The clirucal appearance or even microscopic exammation of a 
caranoma of the lip does not safelv indicate the present extent or the 
future progress of the lesion 

3 Carcinoma of the true lip areas is a squamous cell lesion which 
'Mil metastasize earU to the submaxillarx or submental groups of 
I'Tnph nodes but rather late to the upper croup of deep cervical 
nodes 

6 Sufgerv is the basic method of treatment both for the pnmarv 
hp lesion and for the metastases 

I \ routme suprahv oid neck dissection should be done in everv 
«rlv case of cancer of the hp even if no Ivmph nodes are palpable 

8 Meticulous follow up examinations should continue for the life 
of the patient 
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CANCER OF THE TONGUE US DIAGNOSIS 
AND TREATMENT 

Loins H JoRSTiD \l D*,* vvo D j \erdv MD“ 

THE IMPORTANCE OF EARLY RECOGNITION 

I\ a discussion of the diagnostic features of tongue cancer it is most 
important to emphasize those iihich aid in establishing an carlv diag 
nosis It has been dcfinitcU determined m a stud\ of this croup of 
cases particularh in comparing the Barnard Hospital m ith the pri\ ate 
(L H j ) group that not onl^ is the prognosis more hopeful if the 
pnman lesion is controlled in the carK stages of the dis'*asc but 
metastasis ma\ not occur in the sccondan (metastatic) zone of h m 
phancs if the pnmari lesion is eradicated in the carU stages of its 
grOMth There are a certain number of cases m uhich no eiidcnce of 
metastasis has been noted > to 10 \c3rs following control of the local 
lesion. In the pm ate series this is 70 per cent In the Barnard senes 
this IS 45 per cent. This difference is dcfinitcK due to a greater per 
centage of carl\ cases in the pm ate than m the Barnard group 
This obsenation is important from the standpoint of the general 
attitude of the attending phjsictan towards the treatment of the meta 
stauc zone It is our opinion that m the ma|onn of cases seen at this 
carh stage, resection of the h mph bearing tissue is on!\ not neces 
sar\ but IS contraindicated This is important to consider because of 
the definite percentage of cases that ha\e shown no eiidence of metas 
t«is up to 10 >ears following eradication of the primar\ lesion Fur 
thertnore the operame procedure has an appreciable mortalit\ par 
Ucularl) m older indniduals The postoperative mortalirv follow ins 
deep cenical Ivnuphatic resection in the pnvate (L.H J ) senes is 1 6 
per cent and in the Barnard senes is 7 2 per cent Irradiation of the 
metastatic zone has proved disappointing and not curame m defimtelv 
metastaoc Iv-mph nodes thus prophv lactic irradiation is of question 
® We have discontinued its use for this purpose Resection of 
me Ivmph beating tissue m the metastatic xone is mdicated aKvavs m 
|ne presence of probable or definite metastasis Resection of the 
)'Tnph beanng tissue is not indicated unless the Ivmph nodes are m 
creased m skc and the increase in size is due to no other factor but the 
carcinoma of the tonsrue 


DIAGNOSIS 

J Primary Lesion — earU Ungual cancer is one which t> of a 
w eeks duration is not ov er 2 cm in its greatest dimension, and has 

lo The Bimard Free SLin and Cancer Hospital and Instructor in 
ip ^“rg®r> ashminon Lniversitj School of Medicine St Missouri 

euott in Surgers The Barnard Free Skin and Cancer Hospital 
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no lymph nodes palpable in the drainage zone The histologic grade 
of ma{ignanc> is of significance in estimating prognosis and m cercim 
selected cases it js of \alnc m planning treatment This last factor is 
of particular significance m the borderline cases from the standpoint 
of treatment examples of nhich are the markedlj anaplastic (grade 
IV} carcinomas w ith definite but still operable metastases m the necL 
In these cases uhere a biops> of the tongue lesion has revealed a grade 
IV carcinoma there should be a radon implantation into the priram 
area and x radiation to the gland bcanng area of the neck This group 
m our experience has been \erj small 3 per cent m the pmare and 
3 per cent in the Ramard senes 


V X // 


r g 394 —Ufeenw vc t>P f c r 


1 he prmiars lesion of the tongue \isuaU> appears 
form of an ulcer uith an irregular border (Figs 394 39> and J96} 
border and base of the lesion are wood> and hard m consistenej 
consistencv is spoken of as an induration and is of a 
is more distinct than the brawnv induration of a lou grade w 
u ith fibrosis Scar tissue has a certain rubberj consistenc} or 
lency So long as the lesion is small in size it usuallj t^^nroiect 
necrosis thus it presents a r<edd«h granular base similar to the p i 
ing border As the lesion mcre^ts m size necrosis -umed 

prominent feature and may be seen in the base “ [, 

along the edge or borh The necrotic porrion n soft and m 
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A small percentage of the cases are of the nonulcerative rj-pe tht 
lesjon presenting nn everting cauliflower like growth (Fig 397) 

Differeniial Diagnosis -The chief lesions to consider in differenoal 
diagnosis are syphilis and tuberailosts A positive blood ^\3ssertm^n. 
Kahn or Kline test docs not sigmf> that the lesion of the tongue is 
s> philis despite the presence of a primar> secondary or tertiary s>p!i 
ihdc on some other part of the body A careful history careful obser 
vation of behavior of the lesion under antisj. philitic treatment anJ 
biopsy are essential m the diagnosis Strict adherence to the pnncipk 
that cancer of the tongue docs occur m an individual with svphilis 
will avoid the most serious pitfall of allowing a cancer of the tongue 
to advance bevond the hope of eradication while the patient isbcin 



Fig J97 — Vonuiccratjve type of care noma of tongu 


treated for s) phihs These conditions can and should be treated co 
comiianrij The percentage of latent syphilis m patients wv* 
cinoma of the tongue is essentially the same as the percentage of s>p^ 
ills in the general chnic or private practice population 5 vpb»is w 
present m this private series m 4 per cent and m the Barnard gw P 
m 12 per cent of the patients with carcinoma of the tongue 
Regional Mefasfases — "nie most important group of lywp 
relation to the diagnosis and treatment of lingual carcinoma is t 
cervical chain This is the chain of lymph nodes and \esscs 
circle the deep jugular vein and extend from the clavicular 
the mastoid process (Fig 398) The posterior third of r 
drains direct!) into this chain of Jjmphatics and on accou 
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marked decussation of the lymphatic vessels in this area of the tongue 
contralateral metastasis is not uncommon (The importance of this 
factor will be discussed under Treatment of Metastasis ) In the mid 
die third of the tongue decussation of the 1> mphatics is not so marhed 
and metastasis is usuall> to the deep ccr\ical chain of the affected side 
ho\\e\er the subma\llhr^ group of the affected side niaa be imolved 
first The route of metastasis from the anterior third of the tongue is 
to the subma\illar\ group as well as the deep cervical chain Thus in 
all cases of lingual cancer the deep cervical chain of 1\ mph nodes must 
be carefully obsened Because the submaxillary nodes are important 
as a direct route of metastasis from lesions m the anterior two thirds 
of the tongue w e include the contents of the submaxillary space m 
resection of the deep ccr\ ical l> mph bearing tissue in all cases rcquir 



h h baiu 


Fig 398 —I 5 mphatics of the tongue (Pmricr and Charp> ) 


'og resection of the lymph bearing tissue Furthermore retrograde 
metastasis will occur from the deep cervical chain to the submaxillarv 
group 

We ha\e discontinued aspiration biopsy of Ivmph nodes of the 
cases In case of the large hard node it is not necessary 
or the establishment of diagnosis In the slightly enlarged and hard 
ode a negative biopsy is not ample exidcnce to warrant delav of 
^isscction because of the great probability of failure to obtain the 
lopsy specimen from that portion of the node containing the meta 
Thus in a patient with carcinoma of the tongue an en 
J’Ode m the metastatic zone of the neck must be con 
ered a probable metastasis if there is no other apparent condition in 
primar) or secondary zone which could account for the enlarge 
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In evaluating the significance of an enlarged deep cervical node or 
group of them the status of oral hygiene in the particular case must 
he considered A low grade infectious process of the aheolus or tooth 
roots IS most probably responsible for such an adenopathy An acute 
inflammatory process in the mouth and in the cervical nodes is readily 
evaluated and differentiated from a neoplastic process because of its 
acute nature manifested bv pain tenderness svv elling and redness 

TREATMENT 

The Lesion of fhe Tongue — Dunng the past 5 years we have not ex 
cised anj portion of the tongue for the cure of cancer Surgery has 
prov ed to be disappointing as a means of eradicating carcinoma of the 
tongue In the first place removal of half or all of the tongue produces 
a social outcast It is extremely difficult for the patient to speak with 
any degree of clarity after these procedures In the second place the 
postoperative mortality following glosscctomy is prohibmvc pamcn 
larly is this true when considered from the standpoint of proneness to 
recurrence of the neoplism following this radical surgical procedure. 
The V ery high mortality follow mg the combined operation of resec 
tion of half of tongue plus deep neck dissection contrasts raarkedlj 
with the safer procedure of radon tmplaut into tongue plus deep neck 
dissection The anatomical arrangement of the tongue and floor of the 
mouth IS such that even a total amputation of the tongue does not 
allow a satisfactory margin of normal tissue This is paraculany true 
if the carcinoma involves the edge or undersurface of the tongue even 
disregarding the ly mphatic \ essel netw ork . 

With the advent of ridiimi in its various forms we have attempc 
to obtain adequate irradiation by the surface and interstitial routes n 
uur experience radium applied to the surface and retained there ) 
use of moulages has proved unsatisfactory The changes m form ^ 
and position of the tongue due to its muscular makeup 
method of irradiation to be most inaccurate The removable ra i 
needle of 1 mg per centimeter length has proved unsatisfactory 
tongue is a mobile structure and these needles do not remain m P 
during the required period of 4 5 or 6 dav s Then too these ne 
are uncomfortable m the tongue . , 

Radiujii emanation in the form of the gold seed or go 
implant has in our experience been the most satisfactory trea 
V\ e hav e used the 1 milficune glass or gold radon seed but t e 
tion w as inadequate and recurrences w ere too frequent, me ^ 
the 1 5 millicurie radon seed implantmg them 1 cm apart swro 
and into the lesion if necessary our clinical results have ec 
improved The percentage of incomplete regression has been 
cent m the total group of cases In neither group was there 
non on the basis of curabibty the palliative cases jjjthe 

the total tabulation Cases up to 5 years ago were studie 
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Birturd Hospital and aO m the pmatc senes, or a total of 88 cases 
In other words, 64 per cent of the Barnard senes and 90 per cent of 
the pnvate senes showed no evidence of local recurrence or mcom 
plete regression of carcinoma in the tontruc follow inQ implantation of 
ndon These seeds are implanted under general anesthesia to avoid the 
necessitv of infiltrating locallv with anesthetic solution The place 
ment of these seeds must be accurate and this is possible onlv into a 
nonresisting tongue Intrav enous sodium pcntothal or inhalation an 
esthesia is sansfactorv Preparation for anesthesia is the same as for anv 
other procedure requiring a general anesthetic 



Fi-* 99 -Retrression of carcinoma 5 months foUownnc “ndon Same case as in 
Fic 396. 

Local reaction from the radon becins within 48 to 72 hours and 
teaches its maximum wathin 2 to 4 weeks at the end of vthich time it 
et»ins to subside During this penod there is considerable discomfort 
oe to the sw elling and saliv ation Fluid and calonc mtake must be 
^ed and mild sedation is usually ample The extent of the malignant 
o V cment and necessarily the amount of radon used gov ems largeU 
e degree of discomfort Lesions m the posterior third of the tongue 
wever are usuallv the most uncomfortable because of the contig 
uous pharvngeal and buccal mucosa undergoing secondary reaction 
the irradiated tissue of the tongue These are the cases in which 
^^cuiar urging is required to mamtain satisfactory fluid and calonc 
c Adequate fluid intake, how ev er is the most sansfactorv means 
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In evaluating the significance of an enlarged deep cervical node or 
group of them the status of oral hygiene in the particular case must 
be considered Alow grade infccrious process of the alveolus or tooA 
roots IS most probablj responsible for such an adenopathv An am« 
inflammatory process in the mouth and m the cervical nodes is reajilv 
evaluated and differentiated from a neoplastic process because of its 
acute nature manifested b> pam tenderness swelling and redness 

TREATMENT 

The Lesion of the Tongue —During the past 5 >ears we have not ev 
cised anv portion of the tongue for the cure of cancer Surgerj has 
proved to be disappointing as a means of eradicating carcinoma of the 
tongue In the first place removal of half or all of the tongue produces 
a social outcast It is cxtrcmcl} difficult for the patient to speal luth 
any degree of chnty after these procedures In the second place the 
postoperative mortality following glosscctomy is prohibitive particu 
larly is this true w hen considered from the standpoint of proneness to 
recurrence of the neoplasm following this radical surgical procedure 
The very high mortality following the combined operation of resec 
tion of half of tongue plus deep neck dissection contrasts markedlv 
with the safer procedure of radon iwphnt into tongue phis deep ntek 
dissection The anatomical arrangement of the tongue and floor of tw 
mouth is such tiiat even a total amputation of the tongue does f 
allow a satisfactory margin of normal tissue This is particularly true 
if the carcinoma involves the edge or undersurface of the ton'^e s'* 
disregarding the lymphatic vessel network . 

With the advent of rsdtinn m its various forms we have atteinp 
to obtain adequate irradiation bv the surface and interstitial to ts 
our experience radium applied to the surface and retained there 
use of moulagcs has proved unsatisfactory The changes m oim ^ 
and position of the tongue due to its muscular 
method of irradiation to be most inaccurate The removable ra 
needle of 1 mg per centimeter length has proved 
tongue IS a mobile structure and these needles do not remain ^ 
during the required period of 4 5 or <5 day s Then too t ese 
are uncomfortable in the tongue . ■ ^jon 

Radittni einaiution m the form of the gold seed or 
implant has in our experience been the most satisfacton 
VVe hav e used the 1 millicune glass or gold radon seed 
tion was inadequate and recurrences were too frequent rroundiR 
the 1 S millicune radon seed implanting them 1 cm apar' s 
and into the lesion if necessary our clinical results ^ per 

improved The percentage of incomplete regression has ^ 
cent in the total group of cases In neither group was pjgjgd lO 
tion on the basis of curability the palliative cases bem 
the total tabulation Cases up to 5 years ago w ere stuoie 
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Barnard Hospital and aO in the pn\atc senes or a total of 88 cases 
In other words 64 per cent of the Barnard senes and 90 per cent of 
the pnvate senes showed no evidence of local recurrence or incom 
plete regression of carcinoma in the tongue following implantation of 
ndon These seeds are implanted under general anesthesia to avoid the 
necessm of infiltratmg locallj with anesthetic solution The place 
ment of these seeds must be accurate and this is possible onU into a 
nonresisting tongue Int^a^enous sodium pcntothal or inhalation an 
csthesia is satisfacton Preparation for anesthesia is the same as for anv 
other procedure requinng a general anesthetic 



399 Regression of carcinoma > months followine radon.” Same case as in 
Fi'’ 396. 

reaction from the radon begins within 48 to 72 hours and 
^^hes Its mavinium within 2 to 4 weeks at the end of which time it 
^>ns to subside During this penod there is considerable discomfort 
swelbng and salwation Fluid and calonc intake must be 
and mild sedation is usualh ample The extent of the malignant 
theV necessarily the amount of radon used governs largely 

of discomfort Lesions m the postenor third of the tongue 
usually the most uncomfortable because of the conng 
u buccal mucosa undergoing secondary reaction 

the irradiateH rr»n<nt^ »-ln» 
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of preventing excess of tenaaous mucus and alleviating the discom 
fort of the dr> mucosa that is due to the mflammatorj reaction Local 
medicaments are largeh unsatisfactory frequent washes or light irn 
gations with normal saline being most beneficial 
At the end of ■* months a soft pliable smooth area should ha\ere 
suited (Figs 399 and 400) In a small percentage of cases particularh 
if the lesion is large and invokes the floor of the mouth it will require 
1 or 2 months longer for the central area of the necrosis to separate 
and fill in with granulation and scar tissue Persistent induration par 
ticularly if distributed irregularly m the area is indicative of re 
ciirrence 



t g 400 -Reg ss on f a ma J m nths f 11 g r do Same c e 
Fig 397 

Metastatic Zone {Regional Lymphatics) —The node m the deep 
vicai chain inv olv ed first in the majority of cases of Jinffual , 
rhe jugulodigastnc Jvmph node (Fig 401) It could well be 
ered the sentinel node of the metastatic zone It lies at the 
edge of the digastric muscle as it crosses the deep ju^^ular 
the clinical and anatomical standpoint there is considerable ai 
of opinion regarding the relationship of the supraclavicu ar 
nodes to the deep cervical chain Some maintain the 
and deep cervical to be separate groups of lymph nodes 
chmeal standpoint extension to the supraclavicular jjje 

deep cervical and posterior jugular chain is frequent -phis 

supraclav icular group should be included in the neck dissec 
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IS particularH important if the node below the jugulodigastnc h mph 
node IS grossl> malignant 

Dunne a period of 2 ^c^rs m a senes of 24 cases we did not include 
the supraclavicular nodes but started the lower level of dissection at 
the level where the omohvoid muscle crosses the internal jugular vein 
We did this m cases where the nodes below tlic jugulodigastnc node 
were grossly not malignant Supraclavicular metasiases occurred at a 
later date however m 2S per cent of these cases This was panicu 
larly evident if the posterior jugular chain of nodes was involved The 
internal jugular vein is alwajs included along with the carotid sheath 
m this dissection It is impossible to remove the IvTuphogenous tissue 



Fig 401 —Enlarged )ugulod«gastnc l>mph node 


from the jugular vein and carotid sheath The sternocleidomastoid 
muscle IS cut across at its clav icular attachment and all these structures 
With connecting fascia are removed en masse the upper limit of the 
issecnon being the skull (Fig 402) Thus the neck dissection neces 
removal of the metastatic zone of tissue from carcinoma 
0 the tongue is the deep cervical posterior cervical and submaxil 
ary group of lymph nodes The anterior edge of the trapezius muscle 
the posterior margin and the midhne of the neck the anterior 
(Fig 403) There is no permanent functional disturbance re 
sh dissection Within 3 to 4 months time the neck and 

oiuder mov ements are essentially normal The cosmetic result is de 
ermmed largelj, b> the prominence of the sternocleidomastoid mus 
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cle In the a\erage indt^idual the deforniitj is not marked (K 
404) 

In further analysis from the standpoint of tc tal survival in the Eir 
nard group treated b> surgery alone 6 of 51 pauents (11 percent} 
survived 5 > ears or more In this group 4> per cent bad palpable nodes 
on the same side of the neck as the tongue lesion and 7 per cent hid 
bilateral 1\ mph node enlargement 
In the group m w hich radon as used m the treatment of the tongue 
lesion and in which the Kmph bearing tissue was resected when in'’ 



cated IQ of SS patients (18 per cent) survived 5 years or 
this radon group 72 per cent had enlarged cervical ^ , ”,^^gj„ 5 nc 
first evammanon m the clinic Kmc per cent had bilateral eniais 
of the cervical lymph nodes . 

In the private group 30 per cent of the patients 
vical Ivmph nodes on Jirst examination The regional 
tissue was resected m each case Sixty per cent of these paticn 
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403 -Diiscction completed shotving carotid artcrj ^agus nenc digastric 
muscle and lower edge of mandible as essential landmarks 



Fig 4<M — Cosmetic and functional result t inonths following dissection 
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histologic metastasis The S year survival is 66 per cent in this group 
of 30 eases 

This demonstrates the great advantage of early recognition and 
treatment of carcinoma of the tongue The patient with bilateral dttp 
cervical metastasis is hopeless from a curative standpoint On account 
of the necessary removal of the internal jugular vein an mt nalof 
4 to 6 months is necessary bccvvccn each unilateral deep ntd 
dissection An already enlarged lymph node has usually lecome fired 
to the carotid artery during that period 

Palliahve Treaimenf —In addition to sedation more direct pail a i 
methods are often of real benefit patticularlv in cases in which the 
life e'lpectancv mav extend over a period of months In the pallmne 
group v\e include those cases with definitely inoperable tcnica! metas- 
tasis distant metastasis or a lesion of the tongue extensively nrolvin 
contiguous structures espcciallv m the ptervgoid or mandibular area 
Each of these cases particularly requires individual consideration, as 
well as the closest cooperation between the surgeon and ladioloisst 
Cauterv or diathermic removal of necrotic masses or dead bone a!ci>- 
hol injection or surgical section of nerve trunks s coon of season 
roots interstitial and x radiation within tissue tolerance arc of value 
when used alone and m combination Tracheotomv for respirawn 
difficulty is seldom necessarv Nasal intubation to maintain or au 
ment fluid and caloric intake is important where mtal e by mouth B 
painful 

SUMMARY 

\ Radium emawatvotv m the fotnv of the gold radon seed impla ttii 
into the tongue has proved to be the most satisfactory method tor 
controlling cancer of the tongue 

Adequate radiation of this tv pc a\ erages approvimarely 00 irg 
hours of radon destroyed per cubic centimeter of tissue 

3 Surgical resection of the lymph bearing tissue in the secondaiy 
drainage zone (neck dissection) is the treatment of choice la contn 
Img metastasis 

4 The importance of earlv recognition of cancer of the tongue 
emphasized 
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THE SURGICAL MANAGEMENT OF CANCER OF THE 
LARYNX 

Ctt.«LEs F Srerwtv MX)-, F--\ CS 


I\ d'e Lis* mo or three decades snch great adva'icemenc has been 
iTJde m. the sur:ncal treanreir’ of cancer of the larvTix that this dis- 
ease co'3r vields as favorable results comparati%cU os are obtained in, 
breast. Irp a^'d genital cancer It entreated, the disease results invan 
abl’" E a pani^L agomaanc prolorsed period of sufienng and a 
deaJt h\ gradual choLmg 

The ead*- vr-ptoms and late necastases in intrinsic cancer of the 
la-vitt permt ea Iv dnsrosis and oFcr an excellent proimosis if the 
pauer* and d’c first phv'ican he sees realize the senoosness of the 
cnttdinrn and recognize the high percentage of cures obtainable in 
cad’" cases Where cervical metastascs are alreadv present, the out 
IroL IS less tavorable, but still ercoaragirg tn some cases WTiere the 
priT’ .IV growth arises laterallv or external to the larvnx as m the 
p'Tilorcx frssa, still more extensive tretastases are often found, before 
^e cro-'-nh tn^olves the larv-nx sufficientlv to produce hoarseness and 
causes the pacier* to seek relief However a cure can be obtained m 
sore such cases and m almost all of them comfort and palliative re 
lie can be provided bv surgical excision of all of the involved areas 


D(A$NCStS 

'“s^The earlv w-rrptoms ot carcinoma of the larvnx are 
' L) petTi-tea* hoarseness un Jiou* cough and wnthout a known cause 
® recTt sore throat, m persons over » vears of age, and (2) frequent, 
sua*p sud^rt pains m the lirvnx. pharvnx or ears Later svmptoms 
c'JT- Be dhucul- breadung cspeccilK on slight exeraon, or the appear- 
ance of nodes in the sides of the neck. Blood-streaked mucus or defi 
nirej-eriorrhage mav occur 

Di-ttpo-tj'gf Diag"csis.,— Svphilis and cuberculosis of the larvnx are the 
common, conditions giving most or all of the above sv-mptoms 
can be ruled out bv biopsv serological and sputum tests Nerve 
^junes as n goiter operanons or woonik of the larvnx mav cause 
and sometimes dvspnea. Old scars of mflammatorv onsm 
dqjhthena or mhaLition of caustic fumes mav also produce 
a e^ess larvngeal stenosis These can be eliminated bv a careful 
ard bv mspecnon. 

^ ^cds ef Ganmation —GsTeTa[—{l) All patients havrag persistent 

V Sor-r-on. The Barnard Free Slaa and Cmcer Hosp tai, and Asso- 
^ St.r2-rv Sc Lows Lnrversicv School of Medxare Sc Louis 
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hoarseness should hiv e a Kahn test made and if posmve be treats} 
at least 2 w ecks remembermg that s> phihtics may also have cancer 
(2) Careful sputum and chest examinations for tuberculosis should k 
made (1) Palpation for discrete Kmph nodes m the neek tsptc\:^N 
along the deep vessels ma\ reveal inct)uaUties and po^ible metastases 

Speci4l-(I) Palpation of the pvnform fossae at the sides of tk 
larvnx and ("') palpation of the base of the tongue for thickened or 
indurated areas is done Cancer ongmitmg m the base of the ton ue 
lateral pharvngcal pouciics or posterior wall often involves the laijnv 
(so called extrinsic cancer of the larjnx) and has a much poorer 
prognosis because of great invoheniwtt before hrjmieal s)nipton's 
arise (3) ^ isual inspection hv mirror or direct laryngoscopy am 
show an ulcer or a tumor (4) A specimen should be removed fot 
microscopic examination This procedure is best done b> a competent 
laryngologist 

kar^ngoflssure ~I arv ngofissurc nuv be neecssatv to confirm soine 
cases where the growxh is below the vocal cords and cannot be vis 
uabzed from above This consists m splitting the larynt through tht 
niidhnc of the neck spreadme it apart inspecting the sub<^lotuc space 
and removing suspicious areas fot microscopic confirmation If tk 
irca of tumor or ulceration is onlv 5 or 4 mm broad and on the imr 
gm of a vocal cord local excision and cautcnration of its basenuzhe 
suffice to cure the patient of his disease Benign tumors of couwe 
require onlv simple removal of the growth either through the oral 
route or by tanngofissure 


INOtCATlONS FOR LARfNGECTOMY 
Definite carcinoma (or sarcoma) as proved by hiopsv m an ntfier 
Wise operable patient is m m\ opinion best treated bv litvn'^ona'Jte 
only if the lesion is verv small and easil' removable othervusc ov a 
total larvngectomv 


MENTAL PREPARATION OP THE PATIENT FOR LARYNSECTOWY 
Any surgical procedure w hich results in such grcatlv altered ^ 
logical functions or habits in a jjaiicnt as does a larv 
be preceded b\ a careful and pamstakinC explanation of 
changes that will ensue U » hvs cancer and hw lacvox and nv 
elect to retain it or have it removed as he chooses The 
questions and explanations have been hclplul m mv practice to p 


these changes rtthaie 

1 Is any other trettment effeett Some cures or regre sio 
been reported bv x rav I have never seen one and 
doned the use of radium because it produced a profound ^ 
dntis often caused sloughing and usually caused a scenes 
which required a tracheotorm , m 

3 ir,ll I oluiys have to breathe tljrotigb the tracheal opr 
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viy tieck^ \es but it has some advantages \ou will not strangle while 
eating or drinking as the mouth becomes entirely separate from the 
air passages ^ou will not be able to breathe through vour mouth or 
nose 


3 WtU I be able to talk^ \es if >ou procure and Icam to use one 
of the excellent t>pcs of artificial lar>n\cs on the market at a cost of 
$25 00 to S50 00 each Several of m> patients talk quite well without 
an artificial apparatus m fact some speak better than before the) 
were operated upon for then thej could barely whisper The) learn 
to swallow air and re expel it through the mouth making an audible 

belch or burp and modify it into intelligible speech Patients may 
be helped in this procedure b) drinking large amounts of carbonated 
beverages and training themselves to control the eructations of gas 
and modif) the sounds into w ords before remov ing the lar) n\ 

4 Will I hate to %.ear a tube indefinitely^ Possibly so but fre 
quently the tracheal opening w ill remain large enough w ithout rcquir 
ing the use of a tube I explain to them that for a few weeks until the 
throat heals and they can swallow normally without the food leaking 
out they must be fed through a nasal tube The average time of heal 
mg IS from 3 to 4 weeks but with some of my patients xve were able 
to dispense with the nasal tube m 2 weeks 

I also tell mv patients that following the operation they must write 
their needs and wishes on a pad of paper or slate until healing is com 
plete and they can talk Aly best patient m that respect was urged to 
purchase an artificial larynx in 2 weeks practice a week and return 
to the office for some instructions He came handed me the appa 
wtus talking plainly without it and informing me that he would have 
no use for it 


1 also explain to the patient that the postoperative condition of the 
wound Will be quite messy for several days m case he coughs up 
much mucus or his throat wound heals slowly permitting leakage 
t rough the wound for a whde He is also told that his appearance 
'•'■ul not be objectionable after healing takes place for his shirt will 
tover the opening and also permit warming of the air he breathes I 
2 ve found that such a careful explanation of the probable postopen 
•ve course enables the patient to cooperate more readily and will 
> and to avoid undue alarm at the minor complications which 
^rise If be wishes he may talk with a patient who has had the same 
operation performed see how he gets along and get his opinion as to 
^ Th ^ " orthw hile to him 

e patient will probably want to know how dangerous the opera 
mn IS I have not lost a single prn ate patient who came in the earlier 
nea disease and have lost but 2 private patients m all both 

moribund when operated upon One of them was told a vear 
^ his family doctor not to hav e the operation performed 
patient hid to hive in emergenev tmeheotomv 3 months later 
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and came to me 9 months after the tracheotomy obstructed again 
A 1 mdly but ignorant nurse allowed his tube to become occluded 
with mucus the night following the operation and he choked to 
death The other death also follow cd an operation performed m n 
tremis when obstruction was almost complete after a > ear and a half 
of X ra> treatment The patient developed a bronchopneumonia and 
died on his eighth postoperative day Two deaths occurred in m 
clinic patients where I did not have full charge of the after treatment 
Both were from bronchopneumonia due no doubt to aspiration of 
purulent material leaking from the mouth All types of cases consid 
ered my operative mortality has been about 20 per cent Tracheot 
omy alone is often quoted as having a mortality rate of 20 to 30 
per cent 

From 1920 to 1929 inclusive there were 9 laryngectomies per 
formed at the Barnard Free Skin and Cancer Hospital with 5 post 
opcrativ e deaths orSSSpcrcent In the same period 1 laryn ofissure 
with excision of the tumor on the cords was done and the patient 
died postopcratucly Four henulary ngectomics were done in this 
period with 3 postoperative deaths From 1905 to 1919 inclusne 

2 laryngectomies were done I patient dying after operation It is 
apparent that m later years our pnmarv operative mortality has^n 
reduced from over 50 per cent to slightly less than 25 per cent This 
includes all cases both fairly earlv and late intrinsic and cNtnnsic 

From 1930 to 1939 inclusive 9 laryngectomies were done vith 
only 2 postoperative deaths Three patients m this series are sail ahie 
and free from recurrence From 19-10 to April 1 19-H 12 la^n ec 
tomics have been performed bv Dr Louis H Jorstad or tnvself wth 

3 postoperative deaths and 9 recoveries Hence improtcments in o[^ 
erativc tcchmc for the period 1930 to April 1 1944 resulted m 1 
survivals after 21 lary nccctomics giving a pnmarv operative morta 
ity of 23 5 per cent 

Among mv own cases at the Barnard Hospital in " 
was done 6 patients survived and left the hospital and 2 died o 
of postoperative hemorrhage . . 

In my private practice and in my practice in other clinics ' 
had 13 survivals and 3 postoperative deaths a primarv 
of 15 8 per cent Three of mv patients m the Barnard Hospita 
and 8 in the second group arc still alive and well the sunn a pe 
extending up to 17 years m the second group One private P 
died after 5 years of cerebral hemorrhage but had no reciirrc 
hcj carcinoma 


PREOPERATiVE PREPARATION OF THE PATIENT 
Decayed teeth should be extracted or repaired if 
they arc a constant source of infection The teeth 
brushed and the mouth rinsed frequently with anv sui 
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wash ^vhlch is acceptable to the patient for 2 or 3 da)S before the 
operation I prefer the use of a teasponful of salt dissolved m a glass 
of warm water to which has been added a tablcspoonful of h>drogen 
peroxide If this is used ever) half hour while the patient is awake 
the mouth will be fairl) clean Plentv of sweetened fruit juices and 
other fluids and a liberal soft diet should be taken on the da) previous 
to the operation 

Nembutal or seconal y gram at bedtime assures a more restful 
night A preoperative hypodermic of morphine gram ^ and atro 
pine gram is given a half hour before operation unless avernn 
IS to be used as the anesthetic m which case the morphine is omitted 
If the operation is to be done under local anesthesia I prefer an 
H M C (h) oscine morphine cactine) tablet No 1 h% po giv en I V 
hours before the time set followed b\ an H M C tablet No 2 y hour 
before the operation unless the patients respiration rate is below 12 
per minute This gives an excellent preancsthetic twilight Nembutal 
gram ly gi\en orally 1 hour before going to the operating room also 
gives an excellent twilight anesthesia 
The choice of anesthetic is a matter of p rsonal preference but 
some consideration should be giv en to the phy sical condition and tern 
perament of the patient Highlv nervous patients do not cooperate 
"ell if a local anesthetic is used In my own practice I use 0 J per 
cent procaine solution w ith 3 or 4 drops of adrenalin to each ounce 
blocking the cervical nerves at the posterior border of the stemomas 
toid muscles infiltrating the incision lines m the skin and infiltrating 
the tissues around the larynx itself Uegardless of the type of anes 
thctic used I infiltrate some procaine solution into the tracheal wall 
before cutting it across m order to prevent or minimize coughing at 
that time 

80 uig per kilogram of bodv weight prepared and m 
rectum is an excellent basal anesthetic for this work 
ther given by the drop method for induction or until the pharvrcc 
opened followed by ether vapor blown into the trachea is quite 
satisfactory 

anesthesia should be rather light barely subduing the 
valbvving or coughing reflexes 

te d patient should be supine with the head well ex 

cd The skin is sterilized by any preferred antiseptic solution 
ple^^M and to the ears above and half way to the mp 

* ^ ® 1 drape a large sheet over the patients body spread a 

obl^^ chest at the level of the clavicles then place a towel 

each side of the neck to the mastoid process I then 
cach^ ^ '°^rth towel or a small sheet transversely from the chm to 
area anchoring it w ith clips to the chm and to each mastoid 

able oblique towels at the latter points This gives a suit 

eld m which the surgeon and his assistants can work easily 
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TECHNIC OF TOTAL LARYNSECTOMY 
The incision ma> be one of sewral standard ones Mackntj s T 
incision gives an excellent exposure of the entire !3r>nx A transvera: 
incision 4 or 5 inches long is made through the skin and pl 3 t)’sna 
muscle at the level of the h> oid bone A vertical incision is novr made 
in the midlme from the transverse incision downward to the supo 
sternal notch The lateral flaps arc now reflected as far as the anterior 
borders of each sternomastoid muscle The superior flap needs Ijtde or 
no undercutting The th>roid isthmus is carcfully^ pushed dmi-n, d 
srmll or divided in niidlme and pushed to the sides of the trschei, 
if nccessarv to permit the trachea to be brought forw ard The c« 



F s 405 — Dra jng of sp cimen of intrios c arc norn of I ryiw m » 
hoarse for 18 month Pati nt s acti e and U today 17 years 

vjcal fascia in front of the trachea is now incised in midline and ^ 

rracred laterally along with the stcmoh>oiiJ muscles if tlie 

lymph nodes are not involved I have found that leaving 

mtact on one or both sides stabilizes the base of the tongue ana 

bone helps prevent undue movement of the phar>nge3l 

and rends to promote more prompt healing of 

pharynx The larynx is further dissected or skeletonized by 5® 

the constrictor muscles laterally gently reflecting the 

geal wall to the first tracheal ring separating the Li, pra 

hyoid bone and freeing the cornua of the thyroid T tks 

ject posteriorly Tlie lateral pharyngeal wall is now opened 
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cornua of the th>roid cartilage and the interior of the larynx or p>n 
form fossae and the pharjngcal wall arc dircctl) inspected and if in 
vohed thej are excised a centimeter or t\No bc\ond all suspicious 
margins 

The larvnx can now be remo\ed cither from aboNC downward se^ 
ering its pharyngeal attachments completely under direct xisualiza 
tion or by cutting across the trachea (sec below ) and rciTio\ mg it 
from below upward m the former technic An assistant holds the 
larynx out of the way to prexent drainage of blood or saliva into it 
and to prevent its compression until the pharyngeal opemng is closed 
The feeding tube is now guided under direct visualization into the 



^ B 406 Drawing of trapdoor flap with base upward used m rcmo%al of lar>n\ 
pictured in Figure 40a 

esophagus I use interrupted silk tied in the phary nx or a Connell type 
su re of hard catgut mv erting the mucosa into the phary ax If there 
s an\ undue strain on the suture line the hyoid bone should be cut 
“cross in the midhne to relieve tension and to favor heal 
and h ^ constrictor muscles are now sutured m front of the pharynx 
top h cervical fascia and opposing stemohv oid muscles are brought 
Th midline in front of the constrictor muscles 
or severed by an oblique incision from the second 

me 'fl tracheal ring m front to the first ring level posteriorly mak 
the ^ V posterior surface that can allow better attachment of 

trachea to the skin If the trachea is cut obliquely across early 
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F g 40 -F nal result of opention f t cancer shown n F ^te 405 Paoeni di 
not r quire a tracb oiomy tube 



Fg 408— RcsoJt of trapdoor fl p tl lase at ih 

nnd the laryru removed from belou up\vard it is more diff 
prevent saliva or blood from tncUintj down into the 
an assistant holds it earetullv forward or a snug fitung ro 
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IS inserted The louer end of this tube should ha\e been prcMOuslv 
tapered by cutting out a small triangle 6 mm \Mde and 15 mm long 
and suturing the cut edges of the altered tube as advocated b) Mac 
kent> Drainage openings are now made m the sUn flaps )ust above 
the clavicle and small rubber drains inserted The trachea is anchored 
securel) to the skin with heavy silk sutures to prevent retraction of 
the trachea If the trachea is separated from the esophagus too far 
down, sloughing of the trachea will frequently occur and some tra 
cheal rings may be lost The remainder of the \ crtical and transv erse 
incisions are closed w ith silk or metal skin clips A No 8 tracheal tube 
IS now wound with petrolatum gauze near its outer end to make a 
conical close fitting plug and pushed gentU into the trachea to form 
a leak proof cork The tapes in the tube are tied around the neck 
The inner tube is inserted a gauze dressing applied over the incisions 
and dram wounds and a gauze apron taped in front of the tracheal 
tube to prevent aspiration of dust and to catch the expelled bronchial 
mucus when the patient coughs 

Variations of the above technic may be desirable at times Von 
Glucks cuned lateral incision may be used as well as a broad skin 
and platysma flap with the base above or at cither side Babcock de 
scribed a long transverse incision at the level of the hyoid bone and a 
^rt transverse one just above the suprasternal notch for the trachea 
two latter methods provide an excellent skm flap to place against 
the vertebral column to help form a new esophagus if the growth 
compels removal of its entire thickness In such a case the flap ends 
'j^ould be cut later and turned with the si m inside to form the epi 
thelial lined rube Neither the lateral the straight midlme nor Bab 
cocks incision give as adequate exposure as Mackenty s or the broad 
ap incisions Leaving the lower half of the cricoid cartilage gives a 
more patent tracheal opening but nearness of the grow th usually pre 
Vents cutting that close to the carcinoma 

POSTOPERATIVE CARE 

he after care of such patients is of very great importance A well 
ivurse should be m constant attendance for several days 
uitable sedatives should be given to keep the patient quiet and com 
orta ]e The air should be kept moist preferably with a steam kettle 
r tincmre of benzoin compound vapor The inner tube should be 
k cleansed as often as it collects mucus and then replaced 
"^carbonate or 1 per cent caroid solution helps to loosen the 
agu ated mucus and facilitates cleaning this tube An electric suction 
in catheter or a synnge and catheter should be available 

end ^ times and used freely if mucus collects below the 

eral d tube The outer tube should not be removed for sev 

except in case of almost total obstruction of the tube and 
® curved forceps nasal speculum or other means of w idenmg the 
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tracheal opening should be kept m the patients room together i cAi 
spare tracheal tube for immediate replacement 
Feedings are given through the nasal tube as soon as the paiien car 
tolerate water without becoming nauseated 
The nasal tube should not be temos ed because ns reinsertion is 
often difficult it ma> upon rcinscnion curl up in the phanm or pn> 
trude through the sutured wound I instruct mv nurses m folloM ri>f 
following feeding tube routine (f) Inject about 10 cc of water ml 



!■ g 409 —Result of MacKentv s T ino on onng a \ art fic 1 1 0 ^ ^ 

pad JO contact iv th the tiacheal open ng n a half round rubber p o irw 
of a broad flat one and svos designed by jnyscU and the pn mt 

if jt disappears more water mav be insuUed (2) Gne liquid foo^cf 
high caloric and vitamin value such as strained fruit juices ueHsu 
ened or broth (3) Gnc water to wash out any adherent food i*i i 
tube (4) Now gn e 5 or 10 cc of a 1 per cent caroid solution t® 
solie an\ food still adherent to the tube wall Milk 
other suitable trained foods are added as oon as tolerated 
The patient can usuallj sit up m bed on the second postop 
da\ and in a chair on the next dav 


COMPUCATfOMS 

Hemorrhage mav occur and must be controlled bj reopening 
isound and Ugating the bleeding lessd 
Failure of union of the phatv ngeal suture Ime ,iiw 

i week and permits saliva to dram into the wound and som 
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the trachea unless the outer tube is made vatcr tight vath a petro 
latum gauze plug as before described 
Infection of the A\ound occasionalK follows and dcla\s healing 
somewhat Adequate drainage is neccssar\ 

Sloughing and retraction of the trachea often tend to result in a 
stenotic opening after union has occurred and ma^ require plastic 
Widening, of the tracheal orifice 

If the outer tube is rc^l 0 ^cd prcnianircU collapse of the tracheal 
onfice in indniduals with fat short necks or m those w ith \ cr> loose 
flabb\ skin ma> p^o^e fatal The outer tube should be left m place 
for a week or more and proper retractors and a spare tracheal tube 
must be read; in case a change becomes necessan 
The patient is proaidcd with a nasal speculum and a small mirror 
and shown how to spread the tracheal opening apart himself if ncc 
essar) 

Postoperatn e pneumoma usuall) follows carelessness in fittme the 
outer tube snugl) into the trachea until all drainage has ceased 

CONCLUSION 

LarNTigcctom) is a perfcctlv rational method of treating cancer of 
thclarj-nx With impro\ements in operati\e technic in the past decade 
Me should expect an operatue mortalitx of not more than 25 per cent 
w all cases so treated and can expect a 5 x ear or longer surx i\ al of 50 
per cent of the patients surxiMng operation The patients who re 
co\er can be rehabilitated and readjusted readilx to fill responsible 
positions in earning a In elihood 



THE MODERN SUCCESSEUL TREATMENT OF 
BRONCHIOGENIC CARCINOMA 

Evarts A Graham MD FACS 

The successful treatment of bronchiogcmc carcinoma dates *roir 
April 1933' that time a total pneumonectom) was perforrred be 
cause of the presence of a squamous ccU carcinoma m the bronchus of 
the left upper lobe The patient a physician is well and cirryin<fon 
an active practice eleven years Uter Bronchiogcmc carcinora is a 
condiuon peculiarly resistant to irradiation therapy and it is extrew v 
doubtful if m a single authentic case a successful result his fatal 
achieved by this ioim of treatment In the absence therefore o! an 
other successful method of treatment surgical extirpation seems to 
be the onlv recourse at present at ailable which offers hop of a sue 
ccssful result I ikexsise a limited removal as by^ lobcctomv seems to 
be as little successful as the limited remoi'al of portions of orher 
affected b\ cancer Tom/ pn«m/o»e«07»v has therefore become tfie 
commonK accepted therapeutic procedure of choice 

TECHNIC OF TOTAl PNIUMONECTOMY 
The operation is performed m one stage with carctul diss cuon and 
mdiv idual treatment of the hilar structures Ac the Barnes Hospital, 
prefer the posterolateral incision proposed by Crafoord xutht*'eK 
mova! of the fifth nb After freeing any adhesions uhich nuy 
present a careful inspection and palpation of the lunc is made par 
ticularly m the region of the hilus to determine whether cr net t« 
lung and all the tumor tissue can be safely remosed If 
tensive infiltration of the mediastinum or of the chest uall orifdjt 
hilus is so extensively involved that a careful dissection of the 
seems to be dangerous the attempt to perform a pneumoncctom) is 
abandoned If however the conditions appear suitable for ffae 
inoial of the lung the operation is continued in the followin 
On the right side the major arygos vein is isolated and cinideo 
tw een catgut ligatures Then the pulmonary bgament is dissectf P 
to the inferior pulmonarv vein Chiefly with finger dissection 
vein is treed from m coverings The large v^esseJs at 
short usually only about 2 cm in length and seldom more than 
Those on the right side are shorter than the on es on the left an 
From the Department of Surcety of \Va hmgeon University irtii Bimw 
pttal St LoJ s ^^}ss ur , iImo tsl 

Surgeal Con ultam to Tbe B maid Free Skin and wo r 1 H 
B xby Professor of Sorger> a d Head of tl c Depntment f Srrg ry 
Univcr itv School ol Med cm and B mes Hospital 
1100 



TREATMFNT of BRONCmOGLMC CAUClSOMA 


1101 


erally all these vessels are nearly as wide as they are long The prob 
lem therefore of obtaining a secure ligation is more difficult than in 
the case of most other large v essels because at best one is left with a 
very short pedicle after the vessel has been divided Our method of 
obviating the difficult) is as follows A No 2 catgut suture is tied as 
close as possible to the heart Then with gentle traction on the tied 
suture aw a) from the heart another simihr ligature is passed and tied 
even closer to the heart The two ligatures when tied are usually about 
’’ or 3 mm apart A long Ochsner clamp is then placed on the vein 
as close to the lung as possible even grasping lung tissue also m order 
to provide a maximum amount of distance between the clamp and the 
ligatures In this wa) it is gcnerall) possible to obtain about 1 cm of 
free vein The vein is then cut across right at the clamp This clamp 
remains in place during the remainder of the operation After the vein 
has been divided a second Oclisncr clamp is placed tcmporaril) on 
the distal end of the vein which carries the ligatures and a transfixion 
suture of B silk is passed through the open end of the vein This suture 
IS tied completcl) around the end of the vein and the clamp is re 
moved In this wa) the end of the vessel is securely closed The medi 
astinal pleura over the hilus is then sht open cither by beginning at 
the distal end of the cut azygos vein or by lifting it up and dividing 
It immediately over the superior pulmonary vein With gauze or finger 
dissection the pleura is gently pushed awa) to expose the latter vein 
Generally in this way an index finger can be worked around and un 
der the vessel to free it sufficiently to permit ligatures to be placed 
around it and tied in the same manner already described for the han 
dhng of the inferior pulmonary vein In the same wa) also an Ochsner 
clamp IS applied to the proximal end of the vein taking lung tissue in 
iK grasp The pulmonary artery which lies posterior to the vein is 
handled m an identical manner In both cases it is desirable to dissect 
me vessels as close as possible to the heart in order to avoid the possi 
of mistaking branches for the main trunks 
On the left side the procedure is the same as on the right except 
f ^ there is not an a 2 )gos vein to deal with 
On either side after the vessels have been divided the onh struc 
lire which holds the lung in the chest is the bronchus except for the 
^ronchial arter) and the divisions of the vagus nerve which form the 
ronchopulmonar) plexus Contrary to the opinion that has been ex 
we have never found it necessary to block those 
rve fibers by any local anesthetic drug before cutting them We 
never noticed an) effect whatever on either the circulation or 
e respirations when those fibers were cut in a patient under general 
mesthesia 

IS dissected chiefly by the finger in much the same 
cv dissection of the \ essels It is desirable how 

not to make the dissection too clean in order not to injure the 
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bronchial artery which is -very important in the healing of the broa 
chial stump For the same reason the bronchus should not be crusbfd 
With a tight clamp In cases m w hich there is much purulent secretion 
It may he necessaxj to avoid contamination of the pleura to place a 
light clamp across the proximil part of the bronchus which hoivcver 
should only occlude and not crush the wall Instead of using a clamp 
m some cases two Jong lemciiJimi forceps placed in the peribroncfwji 
tissue \v ill often sert c to prc\ ent the proximal end from retracting and 
contaminating the pleura As an extra precaution against such contaira 
nauon it has been our custom for 10 years to pacL the pleural cavity 
cspeaally around the bronchus before it is cut xvith gauze saturated 
uich neutriJ acnflavinc (1 to iOOO) The packing is remmed ska 
div iding the bronchus Another precaution that is adx isable is to close 
the bronchus w ith the fingers before cutting it m order to be sure that 
one IS dealing onl> with a bronchus and not the trachea In some 
patients with loose aitacliments it is very cas) to pull down the trachei 
to such an extent that it can be mistal en for the bronchus If the stiuc 
ture IS pinched with the fingers during a few respirations it can be 
dercrituned very easily w heiher or not an inicr/ercncc with the respu 
ator> exchange has occurred If not one can then be sure he is dwlia 
with the bronchus rather than the trachea 
A sacisfaccor) method of closure of the bronchial stump m fflv 
opinion has not vet been devised \Vc ha\e tried every tecime that 
has been described bur still m certain cases the stump has reopened 
regardless of the method of closure used It constitutes a serious com 
plication when it occurs because an empyema follows as a necessary 
sequel Our usual technic is to make an attempt to infold the wall of 
the bronchus bv placing a series of B silk or cotton sutures throu h 
the peribronchial tissue When these are tightened the bronchul uai* 
IS folded into the lumen Reinforcing sutures of the same matetuUi't 
then applied in such ^ way as to inal e the closure more secure Thu 
procedure is often facihntcd bv removing some of the cartilage a 
V »mc cases it is impossible to h mdlc the stump in this manner ^ 
msteid of tiic iisuvi procedure three or four iintcress 
or cotton are passed through the bronchus After these arc tied a ‘ 
tjonal sutures of the same material arc used to close the end ot t 
stump With either technic a flap of pleura is sometimes sutmed ^ 
the stump This flap may be either one that is pedicled or free 
sionally there is enough mediastinal pleura available to make it 
to bury the stump m the mediastmutn This procedure g>v« S 
secunty but it is seldom possible of nccomphsliment 
chus as a rule is more difBcult to close securely than the leit 
It is larger and shorter ^ 

After the bronchus has been sutured its closure is rested j 

mto the pleural cavity enough snhnc solution to cover tlie P 
bubbles ire looked for 
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■\ ti"ht closure of the chest W'all is made without drainage The 
fluid which accumulates is allowed to remain undisturbed \spiration 
IS performed onlv if there is reason to think that infection has taken 
place wath the de\eIopment of an cmpvcma, or if so large an amount 
ff fluid has formed as to cause dvspnea 
In m^ first case of total pneumoncctonw it seemed to me that it 
would be desirable to p'^rform a thoracoplastv m order to obliterate 
the lartrc empn pleural space AccordinsU ” nbs were removed at 
the time of the pneumonectomv and 5 weeks later more nbs were 
renoved Rienhoff* however showed clcariv that a thoracoplastv is 
not necessarv and since his demonstration of that fact, we have 
omitted It except occasionallv to assist in the hcalmji of a chronic 
emp\em3 that has developed as a complicanon of the failure of the 
bronchial stump to heal securelv 

OPERATIVE MORTALITY 

The mortalirv rate of the operation has declined greatlv since the 
cariv vears of its development. Blades Poppe and mvself have per 
formed a total pneumonectomv m 112 cases * Of these there were ^8 
op-ntions for neoplasm and 24 for other conditions This represents 
a period of 11 vears In the carlv vears the technic was often faults 
®nd the mdications w ere not so sharpK draw n as at present 1 prefer 
therefore to concentrate on the results obtained since Januarv 1 19^9 
* period of sbghtlv more than > \cars Dunng that nme we have per- 
formed 83 total pneumonectomies of which 77 were for malignant 
ooplasm In this group there were 2> hospital deaths a mortalitv 
^ereforc of 27 per cent iNIortahtv figures expressed m this manner 
owever are not so significant as ihev micht seem For example in 
our last consecutive senes of >> cases there were onlx > deatl^ or a 
niortahtv of 14 8 per cent One of these deaths was m a man, 70 vears 
° ^bo died a week after operation in an attack of coronarv 
T ombosis Another patient died from the same cause 2 davs after 
3ud a third died presumabK of heart failure from mv o- 
rditis 7 davs after operation although there was no autopsv con 
“timtion. I as led to operate on the 70 \ car-old man despite his age 
use of the remarkablv uneventful convalescence which another 
'cars of ace had had shortlv before his operation 
one washes to select his cases more carefullv the operative mor 
wall be still low er and mav approximate zero but he wall also 
patients of rehef from dieir trouble This is the dilemira 
to h ^boraac surgeon finds himself Shall he offer a chance 

e bad nsk v ictim of bronchiogemc carcinoma even if it is onlv a 
bed cured of his otherwise hopeless condition or shall 

cc me to operate because of the great danger of an operative mor 
this manQscnpt was submined die number of pn-nr'or-cto'u.es ha. 

Irom 11 to 123 
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tality^ I think most of us will offer the patient a chance of recovery 
After all an operative mortalit> of 14 per cent in 33 cases of mill 
nant bronchiogenic tumor is a Aoroughlj respectable one and shouJJ 
dispel the all too common idea that the operation of total pneumonec 
tomy for bronchiogenic carcinoma carries vvith it an enormous opera 
tive risk It should be remembered that without operation the nsl is 
100 per cent 

CONTRAINDICATIONS TO TOTAL PNEUMON CTOMY 

As indications for the operation it ma\ be stated that a positive diag 
nosis based on a bronchoscopic biopsy constitutes an urgent necessicj 
for a total pneumonectomy unless certain contrundications are pres 
ent These are as follows 

1 The presence of bloody pleural fiiiii Such a finding is almost 
certain evidence that at least the visceral pleura and probablj also 
the parietal pleura has been invaded by the growth When a pleural 
effusion of clear fluid is found it is nearlv certain that at least the vis 
cecal pleura has been imaded akbaugb of course re is theoreticslly 
possible that the effusion has formed as a response to some other ctio- 
logic factor Actually m the few cases in w hich I have performed a 
total pneumonectomy for carcinoma in the presence of a pleural effu 
Sion the patient has in\ anablv died yy ithin a > car of recurrence of 
the trouble 

2 Paralysis of the corresponding half of the diaphras^n This find 
ing readily determined b> a fluoroscopic examination is evidence of 
an myasion of the phrenic nerve and in m> experience precludes a 
successful result 

3 Paralysis of the left xocal cord in cases of left sided broncho 
genic carcinoma When this findinc is present ir usually denotes an 
inv asion of the left recurrent laryngeal nerv e as it passes under the 
arch of the aorta and it indicates that the growth is already so exten 
sive as to preclude a successful operation Exceptionally however the 
paralysis of the vocal cord may have a different explanation Forex 
ample I have had a recent experience in which I declined to 

on a man because of this finding but a few \v ecks later the cord ha 
begun to move again a fact which gave evidence that its paralvsis ha 
not been due to invasion of the nerve A total pneumonectomv vv 
then successfullv carried out with a reasonablv good prospect of u 
mate cure , « 

4 Seiere pain in the thoracic u,aU or doun the arm This is a a 
sign and generally is evidence of an involvement of intercostal nen 
or of the brachial plexus The presence of a moderate amount o pa 
however should not by itself preclude an exploratory operation 
inv estigate the possibility of a successful pneumonectomy 

5 Bronchoscop}c evidence of extension of the tumor into t c 
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chea wtU usually contraindicate pneumonectomy although occasion 
ally It IS possible to remo\e e\en a part of the of the trachea 
Likewise firm fixation of the hilus as noted on bronchoscopic exam 
ination is an unfavorable sign hut docs not aUvavs indicate that pneu 
monectomy cannot be accomplished 

6 The presence of distant vtetastascs as a rule will contraindicate 
the removal of the lung although m exceptional instances it may 
prove justifiable to remove both the lung and a solitary metastasis 

7 TTie question of the age of the pittent is important from the 
standpoint of operability but at least up to the present time there is 
no fixed limit The general condition and particularU that of the 
cardiovascular apparatus is more important than the chronological 
age My oldest patient to survive the operation was 68 \ears of age 
Another patient of 70 vears made an immcdiateK satisfactorv recov 
cry but died suddenly of coronary thrombosis 1 week later 

Management of cases m which diagnosis is uncertain 
Any discussion of the indications and contraindications for total 
pneumonectomy in bronchiogenic carcinoma is incomplete without 
some reference to the management of those cases in which although 
suspected the presence of the condition has not been established with 
certainty A positive diagnosis can be made before operation best 
by bronchoscopic MSuali2ation of the lesion supported by a positive 
biopsy Although others have occasionally been successful m establish 
a diagnosis by use of a punch biopsv through the chest w all w e 
nave not found the procedure helpful In those cases in which the 
growth has ansen m one of the smaller bronchi it is generally impossi 
bje to visualize the tumor through the bronchoscope This is partic 
ularly true when the lesion is m an upper lobe In our owm experience 
II is possible to establish a positive diagnosis by bronchoscopic biopsv 
in only about 75 per cent of cases The problem of what advice to 
25 per cent without a positive diagnosis is an important 
one The answ er m my opimon is generallv fairh simple If there is 
suspicion of the presence of a carcinoma an exploratory 
I oracotomy should be performed without delay for m that way 
bves will be saved One of the most disheartening experiences 
\ k L surgeon has is seeing the large number of patients 

^ith hopelessly inoperable cancers Too often the advice of the phv 
sic^ has been to w ait to see if anything happens 

he clinical evidence after all is fairly trustworthy if the chief 
Piosenc A chrome cough with the expectoration of blood 
a h 1 ^ sputum m w hich tubercle bacilli are not found together with 
ar mfiltrativ e lesion seen by x ray almost certainly indicate the 
F cnee of a bronchiogenic caremoma especially if the paaenc is a 
^ ® of middle age or more Fhese features are sufficient to justify 
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an evpioratorj operation regardless of the failure to see a tumor on 
broncboscopic examtnatjon or a failure to find a bronchial ohstrac 
tion ujth bpjodol In P cases of this kind in our expeneace pwa 
monectomj \tas performed and m 11 of the 12 carcinoma was found 
In the other case the lung was removed although subsequent znnm 
tion of Jt showed onlj the presence of a chronic mflammatorj process 

TREATMENT OF MIXED TUMORS Of THE BRONCHUS (BRONCHIAL 
ADENOMAS) 

One question of importance regarding the use of the operation of 
total pneumoncctom> for nevv growths concerns the best method of 
treating that group of tumors usually termed bronchial adenoma The 
controversy over this matter is due chiefly to a diSerencc of opmioti 
as to the nature and potentialities of tins tumor By many it b re 
garded as an essentialK benign condition for which often onij a lim 
iCed resection of lung ts mdicared \Aomack and P ® ^ however rr 
gard It as a neoplasm which is ahiavs potentially malignant and rery 
often malignant at the time of its first clinical recognition For that 
reason therefore as w ell as because it is usually located m one of the 
larger bronchi wt consider that the safest method of treatment in 
most cases is total pneumonectomy 

In the limited scope of this paper it would not be possible nor 
would It be appropriate to attempt to present comrncmgly the 
mcne fav onng the v lew pome of the essential malignancy of bronchial 
adenoma Those who are interested miy read our various papers on 
this subject For the purposes of this piper it will perhaps be snfficieni 
to state that when it assumes its malignant features it develops a 
marked tendency to mvide neighboring structures and later to « 

' \etop metastases m regional lymphatic glands and even in distant or 
gans In our opinion this tumor is the origin of most of those carci 
nomas other than the squamous cell variety which carry' the common 
names of oat cel] carcinoma small round cell carcinomas 
lar carcinoma and many of the bronchial carcinomas designated 
adenocarcinoma A common feature of these tumors is their pe 
morphism Sections tal cn from different areas may present 
appearances of structure that almost all the common names 
the orthodox pathologists could be applied to the same tuf^r 
ing upon what -irea of it was being examined Cartilage and even 
ire sometimes inchidcd Becnisc of their structural '^baractenstic^^ 
rheir tendency to invade neighbonng tissues we have 
similarities between these tumors and the common ones of the 
glands Accordingly we have preferred to calUhem ^ 

of the bronchus instead of using the more conventional tenn 
chial adenoma We feel that our name is more expressive o 
bry omc origin and of the most important characfenstics oJ t 
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END RESULTS OF TOTAL PNEUMONECTOMY FOR BRONCHIOGENIC 
CARCINOMA 

Since the title of this paper uses the Mords successful treatment 
It IS desirable to gue some statistics on the number of 5 >car cures 
of bronchiogenic carcinoma obtained b> total pncumoncctom> In 
our own experience we noa\ hate 5 patients at ho arc avell more than 
S }ears after their operation and 1 for more than 4 >cars Three of 
these patients had squamous cell carcinomas and the other 3 had car 
cinomas of other types The periods of suniaal are as follows 11 
>ears 8 jears and 5 months 7 vears 6 \ears and 8 months > tears 
and 5 months 4 >ears and 6 months The possibility of a permanent 
cure of bronchiogenic carcinoma b> the operation of total pneumo 
nectomy seems therefore to be definitely established The chief prob 
lem m the treatment of this condition today is the education of the 
medical profession in its carlv diagnosis and m persuading those who 
first see these patients to refer them promptU to competent thoracic 
surgeons There is no justification for the widespread feeling of pes 
simism about the curabilitx of bronchiogenic carcinoma 
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Becausi nimors of the male breast occur uuh relative infreqaency 
It has been difficult for an> one jn6i\idunl to obsene a sufficient nun- 
ber of cases to draw an> adequate conclusions This undoubted'^ ac 
counts for the \anation5 m the opinions conccrninc the inodcpc? 
relative frequenej and prognosis of these lesions We recognize that 
the observations to be presented here are no exception Thu pap« 
will ana!) ze the cases seen at the Barnard Hospitil during the pas' 3fl 
>e3rs 

There have been admitted to the Barnard Hospital durtg the 
period approximately 65 000 patients w ho w ere gn en the chmeal di 
nosis ot neoplastic disease Amontr these approximate!) ’500 breas 
tumors have been observed of which were verified b> path It® 
leal studv Biopsv was not done m some cases m which the died 
diagnosis w as obv lous and opcrativ c thcrapv offered no ht^c of exit 
TTiese cases were treated b) roentgen thcrapv Of all the vermeil 
breast tumors seen at this hospital were m males 


historical oata 

The fact that cancer may occur in the male breast is referred win 
the eariv medical htcracurc (jilbcrt stated that Franciscus 
(1493--I5/3) refen to the fact that cancer mav also occur in the tni e 
breast The earliest reference that \\c have been able to 
was that of Ambroise Parc (1510-1590) who stites It (cancer) m 
vades women more frequcntlv than men and those parts which 
lax rare fungous and glandulous and therefore apt to receive 
fluxion of a gross humor such are the breasts and ail th enwreto 
or noble parts However Tabricius Hiidvnus (1537-1619) 
parentH the first to maLc a definite reference to carcuvoira Q ^ 
male breast w hen he described a single case Subsequcntlv so 
sional report occurred in the literature until m 1885 
a more thorough investigation of the subject In 1SS9 
ported on 100 cases which he had collected from vatious w ^ 
Since numerous articles have appeared notable among thtni 
Wamw right >1631 Gilbert Sachs and Gc cbicVtcf 
his stud) on a careful and exhaustive mvcstigation ^ 
and an analysis of the 264 cases reported along with 154 o 
personal communication Nea! made a pathological 
50 cases tak en from autopsy findings Gilbert anal)’ted t e ^ ^ 

Ass stant Resident The Barnard Fk SLm and Cancer 
SurBvon V> ashington Uni> Kiiy Sdiool of Med c ne St 
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together rtith 47 cases observed at Memorial Hospital Sachs 
205 cases obtained from personal communications throughout the 
countt) and GeschicUer in his recent booh details 30 cases m the 
Johns Hopkins Hospital senes , 

As stated prcMOusU at the Barnard Free Skin and Cancer Hospita 
during the past 30 >ears wc have seen 43 tumors of the male breast 
among a total of 1722 verified cases of neoplastic disca^ of the breast 
Of these tumors of the male breast 15 were cancer This means that 
2 5 per cent of all breast tumors in our senes occurred m the male 
breast and that cancer of the male breast occurred m 0 87 per cent o 
the total of all male and female breast tumors m this series It is said 
that of 100 women having breast tumors 50 will have cancer whereas 
m men only one third will have cancer Our senes is in coniormit> 
with this observation as 34 9 per cent of these male breast tumors 


were cancerous 

ETIOLOGY 

Heredily —There has been much discussion latel) concerning the 
significance of hereditv in the development of cancer Little and his 
CO workers hav e recently obtained some very interesting experimental 
results by transferring the fertilized ovum of a low cancer bearing 
strain of rnice to the uterus of a strain having a high incidence of 
cancer Subsequently the incidence of carcinoma increased m low 
cancer strains which had been treated in this manner Similarly the in 
cidcnce of breast cancer increases in the offspring of a low cancer 
incidence strain nursed by a mother of a high cancer incidence scram 
This work would tend to show that certain factors may operate dur 
mg pregnancy and lactation which influence the incidence of cancer 
in the offspring Williams is one of the few who has noted the famiH 
relationship in carcinoma of the male breast He found that of 29 
cases m which the famiK history was recorded 7 (24 per cent) gave 
a history of cancer in other members of the family We found an ade 
quate record of the family history in 12 of our IS cases and of these 
4 (j 3 3 per cent) gave a positive family historv for cancer It is diffi 
cult to estimate v\hether these figures are of any significance Gilbert 
came to the conclusion that heredity is of secondary importance as a 
causative factor in male breast cancer We are inclined to believe 
that the full significance of hereditv has not v et been accurately in 
testigated It has been only in the last decade that any emphasis has 
been placed on the taking of the family history and even now many 
; present records are inadequate m this respect 

Age— The prevalence of carcinoma of the breast among the total 
' population is m inverse proportion to age the mean age being around 
; <50 years In 1914 the United States Census statistics showed the great 

cst number of cases to be between 50 and 55 years By 1940 the 
^ greatest number of cases was occurring between 60 and 64 years This 
« partially attributable to the greater number of people now In mg on 
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to the higher age groups m ^hich cancer is more preT,a!cnt Ewui 
gu cs the j Qungest authentic case recorded in the female as hem \7 
>cars of age Blodgett reporB a ease of a bo> 12 >ears old in whom 
the diagnosis of carcinoma of die breast uas substantiated Census 
statistics generally record a few cases m which the patients were under 
10 years but these are unreliable as they are not checked or verified 
In our senes of carcinomas of the male breast the \ oungest patient mm 
4"’ V ears old and the oldest 75 > ears The age distribution based on the 
crude figures was 59 5 ycare The significance of these figures r«ts 
only in their sapport of the fact that cancer of the male breast; Lie 
nearly all other cancer is a disease of the older age groups Its occur 



lencc apparentU Ins no relation to sexual hfc since the age 
steadily increases It is to be emphasized that the age 
Insed on the crude figures is of no \alue from cither a , ^ 

etiological point of view It would be impossible to 
incidence of our group of cases as the patients did not come 
localized census area hence the number of people i onfi 

age group cannot be computed One tnusr therefore ml ^ 

ures for the general population The significance of s -pO 

contrast to the age incidence is iHostnted bv the grapns v. 


ind 411) which are self explanatory 
Trauma —Tile significince of traunn n a causative 


factor m 
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noma of the breast his been the subject of much control crs> Most 
authors seem to feel that it ma) well be a factor in male breast cancer 
butprobabk pla\s a minor role in cancer of the female breast Gilbert 
attnbutes "’9 per cent of his cases to probable trauma Others do not 
report quite so high in incidence However Wiinw right his found 
that the relationship occurs frequenth enough to warrant its being 
taken into consideration as a cause of carcinoma it Icist in the male 
breast Behan has im csiigated this subject rather thoroughK because 
of Its medicolegal significance He summarizes his opinions from i pith 
oloeical standpoint Fibrous tissue from minor forms of trauma mav 
persist in the form of i scar In liter \eirs in injurv to the scir 
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? Age djstnbuuon of S20 cases of cancer of the male breast obtained 
tom reports of M ainwnght Neal Gilbert and the Barnard Hospital series 

(when other and as >et undetermined factors are present) be suf 
stimulate further abnormal productive tissue changes and 
lead to the formation of a cancer He further S 3 >s In al 
ost ever) case m which a trauma is to be regarded as causative of a 
should have been so severe and the particulars of its char 
manner in w hich it w as applied should hav e been so im 
cssed upon the memor> of the recipient that all the details of the 
•njurv can readilv be recalled 

iraurrn^n^T*^ ^ ga'e a histor> of significant 

cer Th ^ these cases gave a positive famil) history of can 

here was a fifth case in which carcinoma followed 34 years after 
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superficial x raj therapy for eczema over the breast and chest waU 
This patient also had a positive family history for cancer We mak 
mention of the familj historj m these cases because of its possibl 
significance as a predisposing factor in the presence of trauma Accu 
rate evaluation of the importance of trauma is difficult to obtain be 
cause man> histones are inadequate m this regard 
One case of ours does seem to have a dcfimtely pointed relationship 
CO trauma Tvi o y^ars prior to admission m the clinic the paaenc frac 
tured three ribs in an automobile accident When the adhesive tape 
was remov ed 8 weeks later the patient noticed a lump m the left breast 
over the site of the fracture This continued to grow became painful 
and 8 months afterwards was diagnosed as cancer He received a 
course of x ray therapy (5400 r) during which a hematoma of the 
breast was incised and drained Subsequently the lump regressed but 
10 weeks before coming to our clinic the lump reappeared After our 
initial examination the patient was given a hospital appomtment which 
he failed to keep Hence it was not until 5 months later that a radical 
msmmeccomj « ss «fr«d oae The pathoiogica) disgnosa of aisoo 
carcinoma was made and the patient died 4 months aftfinvards of a 
rapidly metastasizing carcinoma It would seem that in ccnain m 
stances a significant relationship does exist between trauma and cancer 
of the male breast a relationship which one cannot entirely overlook 
Gynecomastia — Cheatle and Cutler state The development of can 
cer m a breast which is the seat of gynecomastia is recorded but it 
IS so rare that the event may be regarded as a coincidence rather than 
an example of etiological relationship Gilbert, on the other hand, 
supports Ewings contention that such hyperactivity and overdevelop 
menc are factors predisposing to cancer in the male breast He reporu 
nine cases or 19 per cent of his senes in which carcinoma developed 
m the presence of gynecomastia In consequence he believes that the 
relationship between gynecomastia and cancer although only occa 
sionally mentioned m the literature has not been sufficiently empna 
sized We hav e not had in our cases any such relationship that cou 

be considered definite Occasionally vve have observed a carcinoma to 

develop rn efte presence of chronic cyscrc tmscccis m the 
feel that there is ev idence to support the impression of many that t i 
can be a precancerous lesion However the relationship in the tn 
breasr although occurring is apparently quite an unusual coinci enc 
Multiple Carcinoma —The occurrence of multiple carcinoma is 
ways of interest but its exact significance is difficult to 
occurred m one instance among our cases of carcinoma of the 
breast This man had at the same time developed a squamous ce c ^ 
noma of the lower lip Five weeks after the breast operation a 
cision of the lesion on the Iip was earned out There 
cases among our entire senes of male breast tumors m 
carcinomatous lesions existed elsewhere Two patients who na 
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6bromas of the breast also had squamous cell lesions of the bp and one 
of these required a suprah\ oid neck dissection for metastatic spread 
\nother patient m the senes had previousU undergone a radical ampu 
nnon for cancer of the penis In 1 of our 2 cases of sarcoma in the 
male breast an associated carcinoma of the stomach u as reported b\ 
another hospital but this u'as ncter \cnficd b\ blops^ and the patient 
B snll hiang 

CUNICAL FINDINGS 

Symptoms— The s\mpioms of carcinoma of the male breast are such 
as one Mould expect from the nature of the lesion Their durstion is 
subject to some vanation Gilbert found the average to be 2 Oa \ears 



Ft? 412 —Adcnodrcinoma of the male breast 


^hile Sachs found it to be 1 14 tears This htter figure corresponds 
oseh Math that found in our senes in which the average was 1 la 
' ^ M ith the extremes ranging from 2 months to 3 \ ears \\ e had 
one who gave a history of a lump m the nght breast which grew 
xn size from the time it was fir^ noted 7 v ears prevnouslv The 
seriousness of the lump w as not recognized until 3 months before ad 
^^wn, at w hich tune ulceration occurred Four other patients gav e 
®f having had an as)*mptomaoc lump for penods of 1 to 2 
before anv evidence of growth occurred Two of these cases 
den^ ® UKtorv of a lump disappeanng onlv to return again wnth evi 
_ progressive growth In all cases the imtial svmptom xvas the 

^ lump m the breast (Fig 412) Seven patients had svmp- 
referable to tfie mass, but onlj 3 complained of painful sensa 
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tions The other patients noted onl> a stinging burning or aching 
feeling 

Physical Signs —All of our paticnK had a breast mass the size of 
which varied from 1 to 12 cm in the greatest diameter Nine pauents 
had an ulceration of the shm over the site of this tumor Of the re 
maining cases without ulceration the tumor mass was fited to the 
skm m 5 This means that ulceration was present or potentiallv pres 
ent m all cases Onlj I case showed fixation to the deep tissues Speed 
has made the interesting observation in regard to these factors that 
the thinness of the pectoral fascia m the male allows the malignant 
cells to break easily through the fascia and invade the muscle the 
lymphatics Consequently a breast cancer may appear to be freelv 
movable on the underlying muscle and yet be mvohing it along these 
microscopic lymphatics 

The side involved was nearly equal in this senes 7 patients hiung 
carcinoma of the left and 8 of the right breast Sachs states that in 
the literature the left breast in most instances was found to be in 
voivcd more frequently than the right From an etiologic stand 
point it is interesting but undoubtedly only a coincidence that m 
all of our male patients with breast cancer m which trauma was con 
sidered as a possible factor the cancer occurred in the left breast 


MHASTASlS 

In view of the small number of cases in our senes the significance 
of any figures on the question of metastatic imohcment mwt ^ 
guarded All except 3 or 80 per cent of our cases had clinical and 
pathologically verified axillary metastasis by the time they 
itreatmcnt Of the 3 piticnls having no regional imohcment I hs 
basosquamous cell carcinoma of the skin overlying the breast 1 dit 
S months postoperatn ely of generalized metastasis and 1 died 5 w« s 
postoperativcly of influenza complicated by nephritis In only 1 case 
were supraclavicular mctastascs found at the time of operation in 
case a palliative simple mammcctoniy was done on a patient whow 
considered to hav e a metastasis to the Jung at the time In 4 o t 
cases metastasis to the lungs developed while the patients were un « 
observation (6 months to 4 years 9 months postoperativcly) > 

1 patient dev eloped a recurrence to the skin There w ere no 
lesions to the bone among these cases is long as they were un r 
direct observation _ 

The high incidence of regional metastases in this series nearly ' 
that reported by Sachs (46 34 per cent) and 2 5 times 
by Neal (32 per cent) is difficult to attnbute to any one sm ® 
Taylor and Nathanson observed that in the JMassachosetts 
Hospital 65 per cent of all paticne with breast cancer on P ^5 
wards presented themselves with atdlaiy metastases m 
per cent of those patients who were entered on the ptwa ^ 
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Moreoxer Eggers nnd his assocntcs found that 76 per cent of all 
patients presenting ulcerated carcinomas of the breast liad a\illar\ node 
involvement Thev also correlated the si7C of the lesion with the in 
cidence of axillarv metastasis finding for c\amplc that the percentage 
increased progressivelv from 25 per cent m the presence of a 1 cm 
lesion to 86 3 per cent m the presence of a 6 cm lesion 
If one applies these statistics as obtained from a stud> of female 
breast cancer to our male breast cases there is a significant corrcla 
tion All of our patients are ward cases whose symptoms before treat 
ment averaged 1 13 vears The average si7e of the lesions when first 
seen was approximately 4 cm and 60 per cent of these had already 
ulcerated 

One must alwavs consider that there is a marked variation in the 
percentage of axillarv metastascs as reported b> different investigators 
warren and Tompkins m a careful stud> of 171 female cases m sev 
wal Boston hospitals found the incidence to be 52 63 per cent whereas 
Cjeschickter found an incidence of 71 9 per cent m the senes reported 
in his recent book It is ncccssarv to remember that variables such as 
the size of the lesion ulcention duration of the disease and also (not 
tucntioncd above) the grade of malignancy are factors which prevent 
adequate correlation between any two groups of reported statistics 

OIPP£RENTIAL DIAl^NOSIS 

In general there should be little diflicultv in the diagnosis of carci 
noma of the male breast One can alwa>s get a history of a growing 
no ule or a nodule which has recently appeared The initial nontender 
ass IS easily palpable because of the sparseness of breast tissue m the 
ma e In the great majorit) of instances it will be fixed to the skin If 
ccration has occurred syphilis and tuberculosis must be excluded hy 
th methods for these diseases Paget s disease must be 

^he presence of ulceration although it is so extremely 
e in the male breast that diagnosis should nev er be made except by 
study Archibald in 1922 reported 1 proven case Ruben 
onlv Tu search of the literature m 1930 finding 7 cases of which 
if ° Paget s disease pathologically Subse 

altho 1 case of his own Sachs claims 2 cases m his series 

Uncertain as to whether the slides on these patients were 
4 cases were found m our series Thus we know of only 

male breast^^^^ *^*^'^*^ been observed up to the present time m the 

ulceration one must eliminate other causes of breast 
/a rnale— cfrron/c cystic mastitis adenofibroim heiuan 

case of sebaceous cyst and fibrosarcoma Moore reports the 

mansonf m ^uior as due to a parasitic infestation with Sparganum 
enlarpem/T^*^?’^ ^ mastitis is the most frequent cause of male breast 
b meat It is characterized b> a soft mass quite often tender to 
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palpation and occasionally associated -with a discharge from the nipple 
Also it occurs hrgeU m the younger males (I*? to 25 years) in nhi h 
age group cancer of the breast is extremely unusual As a rule bon 
cser no sure diagnosis of a btea t mass can be made until it is it 
moied Such a procedure should aluaxs be earned out Then if the 
diagnosis is still uncertain m the gross frozen section biopsy can be 
made Carcinoma of the male breast is an C'cn more serious disease 
than m the female and no time should ever be lost in the expectant 
treatment of hope and obsenation Such an attitude of procrastination 
has no place m the therapy of possible malignant disease 

PATHOLOGY 

The microscopic appearance of carcinoma of the male breast does 
not differ from that of carcinoma m the female breast There are two 
basic pathological lesions i e those ansmg from the glandular ele 



Fig 4U -Adenoe rc noma of ih mil breast s! q\ ng the m c sco} c cham r 
ist cs of the SCI rhom type of les o (X 85) 

mcnts-adenocarcmomas— and those ansinj, from the nipple and sbn 
overlving the bteasts-epidermotd carcinomas For all ^ 

poses there is no need to further differemiatc these 
important factor is the presence oi- absence of carcinoma 
from a morphological standpoint there is a further differentia 
these tumors which should be briefly discussed here -.niihir 
Adenocarcmoims are generally subdixided mto scirrhous p p 
medullary {Figs 413 414 415) and mucoid gelatinous 
Scirrhous cancer is distinguished nncroscopicaUy by its te 
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form an excess of fibrous connective tissue enclosing tubular or acinir 
arrangements of the groups of cells The latter nia\ be largch lost m 



414 Adenocarcinoma of the male breast showing the characteristics of the 
medullar) t>pe of lesion (x 85) 



papillary type of lesion <X 85) 


growing tumors but otherwise may form cords or islets 
mhitrate the surrounding fibrous stroma Medullarj cancer on 
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the other hand is a more circumscribed growth m which there is onI\ 
a semblance of acinar arrangement the ceils appearing to be tightb 
corralled and growing in masses or herds One gams the impression 
that the stroma in which the cancer is growing affects the differentia 
non into these two tjpes A dense fibrotic connective tissue strom 
would tend to confine the tumor and produce a medullary carci 
noma whereas a loose stroma would allow a more rapid outward m 
filtration of the malignant elements and produce a scirrhous carci 
noma Papillary carcinomas stand betw ecn the scirrhous and meduUif) 
types They appear to grow in a papillary like manner within semi 
acinar structures but tend to be large and more or less circumscribed 
Closely related is the mucoid carcinoma Actually this is onh a term 
given to a large slow growing acinar form (usually papillary) m 
w hich mucoid degeneration has occurred The adenocarcinomas com 
prise approximately 90 per cent of the breast cancers Gcschidter 
states that of these the infiltrating lobular cancers which compose 
70 per cent m the female comprise only 50 per cent of cancers m th 
male breast 

The cptdennoid caremomat ma\ be subdivided into Pagets disease 
squamous cell carcinoma basal cell carcinoma melanomas and the so- 
called sweat gland cancer The latter is generalh considered a nte 
tumor even in the female It is said to be characterized by a ycllowisn 
color m the gross to hav e a low grade of malignancy and to arise in the 
axillary projection of the breast from the apoenne sweat glands Pagtts 
disease although hkew ise rare m the male should be mentioned becau e 
many male breast cancers could be easilv misdiagnosed as being 

a lesion It has already been pointed out that this impression w ill rare \ 

be substantiated pathologically The diagnosis is dependent upon t e 
presence of typical Pagets cells These are large cells havmc a 
staining cytoplasm and a small deep staining nucleus alvva)S to 
found at least m the epidermal layer of the nipple Aloreoier we 
feel that this picture will almost never occur except m the presence 
an underhing adenocarcinoma of the breast , 

Squamous cell carcinoma basal cell carcinoma and melanomas n 
no discussion here as their characteristics are not peculiar to the r 
When they occur m the skin of this region they involve 
only by secondary extension Squamous cell growths verv ra 
ev er arc primarv m the breast itself .. 

We have in our series 8 scirrhous carcinomas 4 medulary 
nomas 1 papillary carcinoma and 1 basosquamous cell 
One patient had had a modified radical removal of the 
before coming to us The slide of the initial lesion was 
available for adequate classification but cmoim 

lymph node from this patient revealed a medullary aden 
However regional metastatic lesions nre frequently medu a 
acter regardless of the nature of the primary growth 
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Wc ha\e made no attempt to grade an> of the carcinomas m this 
senes of male breast lesions It ma\ be stated how e\ er that of the 
adenocarcinomas the scirrhous t\pe is generalK the most malignant 
The quesuon of grading adenocarcinomas of the breast is a subject of 
dmded opinion and need not be elaborated on in this discussion other 
than to sa) that microscopic grading of tumors is not gcncmlU prac 
need m The Barnard Hospital 


THERAPY 

Our treatment of cancer of the male breast has been based upon tlic 
principles laid down b) Halstcd in 1894 In P of our 1> cases of 
male breast cancer a radical mastcctoin> was performed (One of these 
operations was modiBed m that the fasen o\crI> mg the pcctorahs but 
not the muscles themseU cs w as remox cd along w ith the avillar) con 
tents ) Of the j remaining cases 1 had a simple mammectom> purel\ 
iis a palliatu e procedure for remox al of a large ulccratix e lesion xx hich 
Me belie\ed had alreadx metastasized to the lung 1 patient had under 
pne a simple mammectomx 2 w ccks before coming to us and he rc 
fused further operatuc treatment the patient with the basosquamous 
cell carcinoma was subjected onlx to a simple niammcctonn because 
of the relatixel) slow growth of these lesions and the rant> with 
Mhich they metastasize 

There are certain erttem of opinbihty xxhich must be considered 
rfore one can justlx subject a patient to a major operotixc procedure 
If 1^**^ 0^ operation for cancer is to saxc the life of the patient 
the operatue risk is equal to or greater than the ultimate outcome 
0 the pathological process the choice of thcrapx must be onlx pal 
latixe Moreoxer if the operation of choice offers no hope at all for 
complete remoxal of the malignant process or for prolongation of the 
palliatixe therapx must be used If there is exen the 
th^ doubt as to the xilue of operation the patient should be gixen 
ha\ radical therapy Our criteria m male patients therefore 

/ “cen txxo fold first the general phxsical condition of the patient 
the^ status presence of tuberculosis and so forth) and second 

fjj °f the malignant process The former should seldom be a 

Proper prcoperatixc and supportixe treatment combined 
erabi ^ ^ Pt^P^r choice and administration of anesthesia can consid 
ular ^ ^^titraUze this nsk Regarding the latter definite supraclax ic 
radi metastases (i c any xx here beyond the field included in a 

axilla^ ^'^cision) contraindicate a radical procedure The extent of 
time '' hile influencing the prognosis has not at any 

cen an indication for palliatixe measures 
failure*^^ f influence the success or 

the hr ° radical mastectomx as a curative procedure for cancer of 
better It may be that the criteria for operabihtx xxill become 
enned as statistical analxses arc carried out Haagenson and 



1120 


MOaDA^^ Z P£CK 


Stout bav e recently made such an analysis for female breast caocer 
VVe find m reviewing their rule for judging operability that 
might in the future consider rfiese features as signs of inoperabilit) a 
male breast cancer in addition to our present criteria (I) ettensnt 
cdcmi of the skm oser the breast (2) edema of the arm (5) car 
emoma of the inflammatory type (4) the pitstnee of any mow 
more of the folloiving signs— ulccranon of the skin btanon of the 
tumor to the chest wall aTillary Ivmph nodes containing cancer 
(frozen section) which measure 2 5” cm m their transverse diameter 
or which are fitted to the skm or deep structures of the aviHa 

Roentgen iher^py is an adjunct in the care of carcinoina of the 
breast, but it is not a substitute for operative procedures except in the 
cases requiring palliative treatment Pack and Lningsrcn state that iht 
end results thus far reported no longer seem to justify the treauneni 
of a patient wtth early primary breast cancer exclusively bj thecw 
of radium or roentgen rays (except in rapidly growm" mfiamnutoo 
cancers especially those observed during pregnanev and in youn 
women) unless this patient has refused operation or because of soirc 
grave systemic disease is unfit to withstand a prolonged sop^icd 
procedure 

On the other band radiation tberapv does have a place as an sa 
junct to radical operation and rhar is postoperaiiiely Preoperatnth 
there seems hccic justi/icaaon for radiation smee deJav m opertw” 
therapy only prolongs the chance for metastatic growth Aloceerer 
early irradiation may so limit the skin tolerance that poscoperauw 
therapy m the event of recurrence is inadequate Only ^ 
ticncs were treated with radiation prior to operation One tcceirM 
5400 r 9 months before he came lo us with a recurrence of growth 
in the imrial 3csion Five months after we had performed a rsaicu 
mastectomy this patient died of metastatic carcinoma The second p 
nenc was at first considered inoperable because of supraebue u 
metastases and was therefore treated with x ray as a pdhsmertiM^ 
ure Nineteen months later there seemed to be such good , 

that a radical operation was performed However the patient ojm 


metastatic enremoma 35 months later _ 

Pack and Livingston point out that a rev tew of statistical 
the literature on preoperaln'e irradiation does not rcv«\ smy « 
of value in such therapy Likewise statistical evidence does 
port the V aloe of postoperatn e radiation Accordingly « has no ^ 
our custom to give routine radiation treacment to psticnts n 
2 of our cases of male breast cancer was routine x ray 
operative) employed One patient is living one year 
but has probable metastases to iKc opposite axilla i ne ^ ^ 

died 4 years postoperativcK of metastatic carcinoma ^ev 
patients wnth male breast cancer were given heavy x ray 
recurrent and metastatic lesions discovered 4 montw t 7 
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later in the course of repented postopcrati\ c examinations These pa 
cents all had xxillarj metastascs at the time of operation The ques 
lion then arises as to whether routine postoperatit e x r3\ treatment 
to the xxiUa uould ha\e influenced the incidence of recurrence m 
these patients 

Recenth Warren and Tompkins ha\c anaU'zed a series of female 
breast cases in which radical mastectomy was performed without 
rouune postoperatne radiation Eighu fi\c per cent of those patients 
having no xtillarj metastnses w ere In ing and w ell 5 n ears postopera 
On the other hand onU >8 per cent of those with atillarj 
inetastaSes were Iwing and well after 5 > cars It would seem therefore 
that routine radiation to the xxilla ina\ be indicated m patients ha\in£j 
re<^ionaI metastases Again howcier statistics do not support this con 
tention Harrington in a review of 3137 cases at the Ma\o Clinic 
concluded Patients treated b> radical surgical operation onl\ and 
" 0 presented axillar) glandular metastascs lived approximatelv 6 
months longer than the group of cases treated bv radical surgical op 
eration and radiation In view of the varied feelings on this matter 
postop^tive irradiation we feel it suitable to conclude with the 
ementPack and Livingston make when the> refuse to condemn the 
0 postoperative radiation If these conclusions call more heavilv 
desire and hope than thc> do on analwxical reasoning and 
experiences of the past there can be no question but that 
‘iiev possess almost irresistible weight 


END RESULTS 

prognosis of carcinoma of the male breast 
confusing and certainl> \er> distressing Wamwnght 
'ned c 163 cases in which onlv 19 per cent of the patients sur 
seneH Gilbert had m his senes 26 cases which had been ob 

Percf^nlv*^ periods of 5 > ears or longer Only 5 of his patients (19 2 
ported of the 5 \ ear period Geschickter re 

5 >ea« T^ patients adequatel> followed 8 (52 per cent) lived 
sun It oi ^ r ^ orable report is that of Sachs w ho giv es a 5 \ ear 
rate of 47 8 per cent 

for alarming inortalit> given in the majorit> of reports 

results breast it is necessarv to compare the 

show-n thor fR untreated breast cancers It has alreid> been 

IS about in ^ survival rate in untreated female breast cancer 
^ore thif Lmngston) It would appear there 

rbe reported cases of male breast cancer are free of 

Seated mil/, ^ 5 vear survival rate for 

for lintTMt A f ^^^^1 ^ much better than the survival rate 

over all VV“*n'"nBht was unable to make 

breavr ™ "'T ^ « hls cases of 

cancer It would appear from Gilberts discussion that 
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onl> 3 patients ( 1 1 5 per cent) sun iv ing 5 > ears w ere free from metis 
tases (one patient died I >ear and another 2 jears later of metastatic 
carcinoma) Geschickter hi ewisc mal es no definite differentiauoa be 
cen 5 > car sur\ i\ als and 5 > ear cures but it is stated that 5 of his 
patients died from recurrent carcinoma 6 to 7 years postoperamel) 
There is much confusion in the surtnal rates reported b> Sachs but 
as far as \\c are able to determine only 7 5 per cent of his casesvere 
free from metastases at the end of the 5 y car period 
All of our 15 cases of male breast cancer ha\e been adequately fol 
loued We hate had 1 postoperative death (6 7 per cent) Seven pa 
tients (46 7 per cent) have died of metastatic carcinoma allvvitlun 
5years Two patients are now living with recurrent and metastatic cat 
cinoma 15 and 30 months postoperatively Two patients are Iivui 
without signs of recurrence 7 months and 11 years postoperamel) 
Three patients died of mtcrcurrcnt disease without evidence of are 
currcncc of their carcinomatous lesion one onlv a month postopen 
rivcly of the flu complicated by nephritis and a second 33 months 
postoperatively of pneumonia The third is the only patient we hue 
iiad with adenocarcinoma who survived 5 years He died of mvo- 
carditis 61 months postopentivciy An analvsis of our cases therefore 
reveals that there were onlv two S vear cures This represents a sur 
vival rate of 20 per cent excluding patients who died of causes other 
than carcinoma and also the 2 patients who are now living without 
recurrence but who were operated upon less thin 5 seats ago 
These results for treated carcinoma of the male breast are on first 
inspection far less favorable than those reported from operative ther 
apy in carcinoma of the female breast The latter are variously gi'M 
by different dimes as being between 30 and 50 per cent for the 5 )«r 
survival Among patients w ithout axiHary metastases the rate is 
imatelv 70 per cent However among those cases with axillary meus 

tases the 5 year survival rate drops to approximately per 
Considering that all but 2 of our patients did have proven avih^ 
involvement these figures do not differ widely from the results as 
ported for carcinoma of the female breast Wainwrif'ht m his rein 
of the literature states that microscopic examination of the av 0 
ghnds is noc rncnfioned often enough for ansh’s/s This is un o 
nate for it w ould seem that the factor of axillary metastasis is 
an important consideration m the poor 5 year survival ntes for 
emoma of the male breast as reported in literature 

Generally therefore it would seem that the results of y, 

carcinoma of the male breast have not shown the progress 
more recent reports on the results of treatment for carcinoma 
female breast This is probably attributable to five different a ^ 
{]) the sparsity of breast tissue which m the male allows a mor^ 
local extension and regional spread of the malignant process 
ure of early recogmtion of the presence of a breast tumo ; 
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patients (3) the la\it) with "which male patients regard such smill 
masses when the\ arc first noticed (4) failure of the famil) doctor to 
recognize the serious potentialities of male breast tumors (5) failure 
of the famih doctor to ad\ ise immediate m\ cstigation w ith the possi 
bilit\ of radical therapj if that treatment should pro\e to be indi 
cated The first three factors will be difficult to remeds because of the 
rarit\ of male breast cancer but if with increased information the 
patients family doctor can recognize the lesion and advise proper 
therap) considerable progress will undoubtedU be made toward de 
creasing the present \er\ high momht) from carcinoma of the male 
breast 

SARCOMA OF THE MALE BREAST 

Malignant connective tissue tumors of the male breast arc relativelv 
common It is vanousl> reported that thc> comprise 2 to 5 per cent 
of all male breast neoplasms We have at the Barnard Hospital seen 
2 sarcomas of the male breast, thcreb\ accounting for 4 8 per cent of 
all of our male breast tumors 

The ehmeal history as obtained from patients with sarcomas of the 
breast is not cssentiall> different from that given b\ patients with car 
emomas of the breast There is however avcr> frequent relationship 
to previouslj existing bemgn breast tumors Both of our cases gave 
stjch a history One patient had noted a lump in the left breast for the 
past 17 years but it had onlv begun to grow 1 year previously The 
second patient developed a pimple 3 ycare before admission which 
" as located just medial to the left nipple and ov er the area from w hich 
a lymphangioma with hy pcrplasia of the epidermis had been excised 
8 years previously Three to 4 months before admission this pimple 
cu began to grow Pathologically both of these tumors were 
fibrosarcomas 

^"canimation of patients with sarcomas reveals that these breast Ic 
sions are generally large rapidly grow ing tumors w hich v cry seldom 
u cerate In 10 cases recorded by Neal none had ulcerated Neither of 
cases revealed any ulceration although I tumor measured 7 cm 
3cro^ The remaining characteristics of these tumors do not distm 
&UKh them m any w ay from carcinoma 

irnthnJnmcal picture of sarcomas is varied Most authors report 
be the most frequent in the male breast Occasionallv 
(Geschickter reports 3 from his 4 cases) myxosar 
^^ leiomyosarcomas rhabdomv osarcomas and liposarcomas have 
been observed 

^e treatiuent of choice for sarcoma of the breast is a simple mam 
hen Sarcomas generally metastasize b\ the blood stream and 
^bis dissection is unnecessary In the case of ly mphosarcomas 

rad should be followed by radiation as these tumors are verv 

^ axillary metastases associated with this tv-pe of 

^3 may be adequately handled m this manner 


fibrosarcomas to 
•ymphosarcomas 
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The end remits of treatment m our 2 cases of fibrosarcoma of th: 
male breast ha%e so far been favorable In 1 a simple mammectom 
was performed 9 >C3rs ago and the other a radical mastectomy (the 
preoperatne diagnosis being carcinoma) 1 jear ago Both patients are 
alive and well today ^vlthout evidence of recurrence In the case of 
treated fibrosarcomas these result seem quite general Gesdudter 
states that the 1 case m his senes as u ell 1 7 > ears postoperatn e!) atnl 
quotes Connell s J 907 review m \v hich 1 1 of 34 patients w ere consi<! 
ered cured It w ould seem therefore that sarcomas of the male breast 
do not present the serious therapeutic problems encounteied in the 
treannent of carcinoma of the male breast 

SUMMARY 

An analytical review of 15 cases of carcinoma of the mate b«a^ 
seen and treated at the Barnard Hospital during the past 30 years dis- 
closes that these cases represent 0 87 per cent of ail breast tumoK 
(male and female) and 34 9 per cent of all male breast tumors ob- 
served 

These cases of cancer of the male breast have been studied in the 
light of reports found m the literature dealing u ith male breast cancer 

Radical operation in operable cancer is the onlj treatment offenfl 
any hope for cure Our present enrem of operability arc sec down. 
Radiation therapy is an adjunct to radical operation but it is indicated 
routmelj onlj jn cases having proven axillary mctascases at operaaon 
or m cases of inoperable carcinoma 

An anal) SIS of the end results in our senes reveals 5 year cures m 
only 20 per cent The literature dealing vv ith caremoma of the Erai« 
breast supports this very disappointing and challenging result If is 
suggested that earlier recognition of all breast tumors by the 
doctor With advocation of immediate operative investigation andrtd 
ical therapy in the event cancer is found might improve the gentm 
outcome 

The 2 cases of fibrosarcoma of the male breast m our senes were 
briefly discussed Simple mammectomy is advocated is the treatment 
choice for sarcoma of the male breast 
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ACUTELY OBSTRUCTING CARCINOMA OF THE COLON 
C r Criitnffid MD 


A At^LiCNANT growth of the colon heretofore leadm® a more or less 
symptomfess existence may suddenly prooLe an acute abdominal 
emergency This exigency will necessarily occur if the tumor either 
precipitates a complete obstmction or an acute peritonitis The lauer 
ty pc of emergency is not under consideration in this paper 

Ordmanh sxmptoms develop gradually due to slowly progressne 
narrowing of the bowel lumen They consist of crampy abdomim! 
pains borborygmus distention and irregularity of bowel movements 
I OSS of appetite and weight and bloody discharge by rectum may 
further complete the textbook picture In its aty^pical and less pro- 
nounced forms this syndrome may be di/ficulc to distin'^uish from one 
occasioned by functional or infectious conditions like constipaunn, 
spastic colon ulcerative colitis chronic dysentery Since a mass ts 
not alwavs palpable the final decision frequently depends on xrav 
studies 

The accomplishments of the x ray teclmc m demonstrating colomc 
lesions are indeed impressive so much so that we need to remind our 
selves of the possibility of their occasional failure We have *8*"* “’ 
many instances that careful and repeated barium and barium air nil 
mgs of the colon failed to reveal abnormal bowel contour m patients 
harboring a growth which was later revealed at operation or autops 
A second tv pc of patient presents indefinite symptoms not arousin 
a suspicion cither of malignancy or of colonic involvement such cases 
require in particular real alertness and a w illingness to embark on m 
volved and expensive diagnostic procedures on innumerable occasion 
without firm conviction regarding their necessity m order to avoi 
missing the rare positiv e case among the multitude of functional com 
plainers u ,1 ov 

Diagnostic uncertainty is greatly reduced if the patient has sc 
ered a mass himself or if it is readilv found by the physician 
masses were recorded m older surveys as occurring m 40 per c 
(Treves) and 50 per cent (von Mikulicz) of patients examine ^ 
more recent survey from Johns Hopkins Hospital m 20 per 
(Miller) Palpability depends much on size and location of 
large fungating carcinomas arc more easily felt the sma ^ , 
tumors hardly ever Tumors of the cecum arc the easiest to p 


those of the splenic flexu re most elusive ^ 
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INCIDENCE 

The term acute obstruction is somewhat inaccurate In reality the 
word acute connotes merely the sudden dc\elopmcnt of a surgical 
emergency on the basis of long preexisting symptoms In only a 
few instances it occurs quite suddenly unheralded so to speak It 
usually remains undetermined how the complete stoppage is brought 
about It may not be said that the malignancy alw ay s obstructs the 
lumen so efficiently as to shut off the fecal current permanently Too 
often there is a resolution of the obstruction after surgical decompres 
Sion or even spontaneously Other factors therefore have been con 
sidered contributory on the basis of actual observation or by mere 
conjecture inflammatory edema impaction of solidify ing feces kink 
mg of the bowel at the tumor site or fati^^uc of the intestinal mus 
culature above the stenosis 

On the basis of the clinical history it should be easy to determine 
to which of the following three groups a given cose of acute (com 
plete) obstruction belongs (1) Unheralded acute obstruction (2) 
Acute obstruction superimposed on chronic obstruction (J) Transi 
tory acute obstruction (<i) without significant symptoms before or 
since the attack or (b) with significant svmptoms before or since the 
attack 

While it IS indeed surprising that a complete obstruction due to car 
emorna of the colon can subside spontaneously this possibility can be 
actually observed If neither before nor following the attack the pa 
t*cnt exhibits any characteristic findings such as a palpable mass or the 
annoyances of incomplete intestinal stenosis the diagnosis may remain 
|ti doubt for quite some time To illustrate the point and to prove 
ow completely pervious the bowel can become a short time after the 
0 structive attack the following case is briefly reviewed 

2 old wir> man weighing 130 pounds complained of constipation of 

blood™* and cramps m the abdomen Weight was unchanged No 

to be stool The abdomen easily palpable seemed 

tlescc masses and distention He had large bilateral inguinal hernias 

'ntestT l"^ oalfway into the scrotum and contaimng intestinal loops A gastro 
that O'^amination was reported to be negame Under the assumption 

Thp I ^ were responsible for his symptoms a bilateral repair was done 

eriuae were found to be of the direct type 

months after a most satisfactory postoperame course the patient felt 
heriua re « on tw o occasions Abdominal examination showed 

* maintained and nothing suspicious in the abdomen There \ as 

®P«ratio vv^ight after the operation Fnc and a half months after the 

hospital Af became completely^ obstructed and was rushed to another 

jtastfQ he had bowel movements again and felt so well that a 

mney ^ senes w as made in order to locate the suspected malig 

showed ^ hanum enema was completely negame and the orally given barium 
only stasis pattern in the small intesunes 

transferred to our service and 2 very detailed gastro 
Iwion no j' made one w/th a Aliller Abbott rube in the ileum No 
f any delay in the emnrvini* of the contrast medium could he found 


After mo weeks of observation m Ae htwpital exploration was deaded oa U 
cause of nightly pain m the left lombsr region and persistent occult blood m 
the stools By this ume there wm a slight abdominal distention but defeatna 
V as read ly induced with enemas We found a very large tumor m die SEfaic 
flexure and a mass of equal size representing metastascs in the preaomc lymph 
nodes An ansstomo between transverse and descend ng colon was mads ani 
an append costomj for dectMnpression The patient succumbed to pmiom 
with n 3 days probably on account of spillage during the operatm Aat psy 
vas not perm teed A review of the preoperaave x ny plates by sererd ttm 
gcnolog sts St U yielded a erd ct of normal colon 

Either complete or incomplete obstruction ensues more frequently 
from tumors located m the distal half of the colon where the lumen 
IS normally narrower and the contents less liquid Furthermore lumen 
encircling and Jumen shrinking tumo« of the napkin ring type ue 
more frequent in the descending and sigmoid colon conversely fun 
gating polypoid and saucer shaped tumors with peripheral seat are 
more frequent m the proximal segments Incomplete or complete ob- 
struction may develop however from any tumor anywhere in riic 
colon although there is an appreciable difference between the right 
and left half of the colon and beevveen the eccentrically and concen 
trically grow mg tumors 

Complete stoppage of the intestinal flow occurred m 19 per cent of 
128 colonic carcinomas recorded at the Johns Hopkins Hospital be 
eween 1893 and 1923 (Miller) In a collective stamtical report fwro 
German hospitals (Reichel) the incidence was almost wice as high, 
3d 8 per cent (520 cases out of J7U) These figures include all caw 
of complete obstruction the vast majority bccomin acutely ob 
structed after a preceding period of partial obstruction Unbetaldeo 
sudden obstruction occurred only 3 times (m 25 cases of acute ob 
struction) m the Johns Hopkins senes and only 4 times in 
own senes which comprised 286 carcinomas with 144 complete ob- 
structions . 

In the following table quoted from Millers analysis of the Jo 
Hopkins series tumor site and symptomatology arc listed in jur« 
position The data show at a glance the C> pical distribution o t e 
tumors and the incidence of obstruction 


LOCATIOV OP TUMOnS AND SYMPTOMS IN P8 CASES OF COLONIC CAMilK 

(miller) 


Locauon of 1 uni r 
Cecum 

Ascending colon 
Hepatic flexure 
Trans erse flexur 
Splen c flexure 
Descending colon 
Sgmod 


C mpler 
Obstr c 


No of Oscs 
JO <J8f ) 

J (47) 

12 (9") 

7 (S'*) 

8 ( 67 ) 

6 (J7) 

40 (317) 


fnc mpi I 
Obstro 


U 

CMisrrac 
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MECHANICAL PECULIARITIES OF LARGE BOWEL OBSTRUCTION AND THEIR 
CLINICAL SIGNIFICANCE 

Prominence is at present given ro the factor of intestinal distention 
and Its consequences m the discussion of the pathologv and patho 
logic phvsiologv of bowel obstruction \^^\cnc\e^ intestinal contents 
accumulate the elastic gut immediately augments its holding capacitv 
and accommodates ever increasing volumes Thanks to the ease with 
'\hich the intestinal wall stretches the intra enteric pressure rarelv 
rises much abov e normal lev els for an\ length of time but the stretch 
ing of the bowel wall evcntualK impairs its vitalitv and decreases its 
efficacy as a barrier between the bacteria infested contents of the m 
testmal canal and the sterile peritoneal cavicv FinaU) bacterial in\a 
Sion occurs In this manner distention contributes dccisiv elv according 
to a prevalent opinion to the fatal consequences of bowel obstruction 
The overdistended obstructed bowel is afforded some relief by 
bacUlow into the stomach and subsequent vomiting Duodenal intii 
bation accomplishes the same with better effect cspeciallv if suction 
IS applied The fact that some degree of suction is necessarv m order 
|o further the drainage demonstrates that m spite of tremendous over 
loading the intra enteric pressure in the obstructed bowel is not 
^atcnally elevated Relief by backflow into the stomach or bv duo 
denal intubation becomes less effective if the obstructed loop is very 
long If the obstruction is situated in the colon the intestinal segments 
^ °^scruccion will be benefited but little 

Added to the difficulty of retrograde drainage against unfavorable 
hypostatic forces is the handicap of a check valve the ileocecal zahe 
I the valve functions with precision no overflow from the distended 
colon into the ileum is possible cv cn w hen the former is at its burst 
*ng point On the other hand the valve enables the small intestine to 
continue its peristalsis effectively with complete emptying and mam 
enance of normal lumen Under these conditions the intestinal con 
the obstructed colon mount very rapidU Wangen 
ecn has likened the obstructed colon endowed with a persistentlv 
^ompetent ileocecal vaUc to a closed loop More descriptive seems 
of th ^ ^°^P®tison with the pressure dome of a pump It is in cases 
I'^type where m contradistinction to small bowel obstruction 
tor^ elevated intra enteric pressures do develop The latter fac 
the nutrition of the tissues already impaired bv stretch 
j I'^^cfore extensive necrosis or circumscribed perforations of the 
* threatening and actually account for most of the 

ileocecal valve which in manv cases occurs 
^tcine^ °1 increased filling of the cecum will avert ex 

colo ^ effect The exceedmglv precarious position of the 

bow ev er is not enarelv remedied if backflow b 
c During obstruction the colon and particularly the cecum is 
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sub;cctcd to ^rrcatcr hydrostatic «ress than the small intestines ewn 
w ich an unhampered commniucation cen the n\ o The reason «i 
he found in the fact that with equal intra enteric pressure preuiiini 
m either the walls of the wider segment will be subjected to much 
greater stress than that of the narrower Anschuerz (1902) demon 
strated this with a model Applied to the intestines as a whole this 
rule indicates that the colon k more distensible than the small intes- 
tines applied to the colon which ma> be regraded as a tube of uneijua! 
diameter at different levels (the cecum having normally a diameter 
twice the size of the descending colon) jt readily explains why the 
cccuin and ascending colon hecome so frequently the seat of the most 
conspicuous diStention with the obstruction quite a distance for m 
stance in the sigmoid 

\Vc conclude from the foregoing analysis that obstruction of the 
colon by tumor although for all intents and purposes a mechanical 
block carries with it the implication of early damage to the bo«d 
wall a damage which pin passti would occur in the small intcsonfs 
considerably later But m the colon hydrostatic and hydrodyniifK 
forces ace so as to accelerate greatly the accumulation of and disten 
non by intestinal fluid and gas With the intcgnry of the bowel wall 
jeopardized by extreme degrees of distention decompression becoinK 
most urgent The attitude of semiconservatism often appropnate for 
mechanical obstructions of the small intestine is out of place for thfSf 
cases and surgical intervention must take place with the same prompt 
ness as »f the vitality of the l>owel wall were threatened by stranguW 
Cion of irs blood supply 


DIAGNOSIS 

Recognition of complete obstniciion of the large bowel by tumor 
is greatly facilitated if a period of chronic incomplete obstruction 
cedes the attach The history will then directly point toward tfi 
source of the trouble 

Hisicry —In unheralded suddenly developing obstnictions the 
tory IS scant The patient might have some vague recoUsction os 
dommal cramps or occasional blood in the stools but only • 
or a few days ago did he really become perturbed by sharp a 
inal cramps inaiulitv to move his bowels and distention He p 
ably tried a cathartic which he vomited Then he turned to en^ 
and possibly attained some results but m spite of the 
cess the distention continued while the pain became more 
If the obstruction has not cvistcd very long he soil wiii be 
latory and will look surprisingly well He frequently' accepts 
vious disbelief rlie verdict that hospitalization and treatment are . 

Physical Examioahon — The characteristic physical 
rmrled abdominal dsstenuoTi With careful percussion ic m 
stblc to outline 3 meteorism which corresponds to the ioca 
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colon The cecal region m particuhr should be m\cstigated Meteorisin 
does not de\elop to a comparable degree unless the stoppage of the 
intestinal transport is also complete for gas In chronic obstruction 
the colon may become greath dilated b\ the accumulation of fcccs 
>et the abdomen has not the drumhke appcarince as long as the intra 
enteric pressure due to the escape of gas remains within bounds (Figs 
•116 and 417) Tenderness and rebomid pam arc present to some dc 
Crec but will become pronounced if the intestinal wall has become 



p ^ G ) —Skiagram of prcopcniti\e x ray picture (iCLumbem 

, , Incomplete obstruction of the traiis\eRe colon Outlined by barium 
^^'enemlj gi\cn crallj the ctlon appeari enlarged up to the stenosis at t 
'll SI 'isiblc The barium shadow remained for da>s unchanged 

Slid ^ losing gradually some of its densit> The patient expelled some stool 

,] Eas and Was never sc\ crel> distended \\ hen cccostom> x as perfonned 

^oloii was found to be large filled with liquid fcccs but not under 

inflamed Visible peristalsis is unusual m acute colon obstruction and 
ture^^f observed m our cases This phenomenon is rather a fea 
hot! 1 effort during the phase of incomplete obstruc 

Ians obstruction the great distention renders the muscu 

dist therefore colics and borborygmus soon subside The 

PaloT'^k hlewise make it virtually impossible m most cases to 
£ the tumor mass unless it can be reached by \agma or rectum 
i^ni Sfomach Confenls —Next to recognition of the meteor 

* IS \crj important to get full information about the stomach 
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contents We expect m colontc obstruction m contradjstjncijon » 
small boN^el obstruction and obstruction at the ileocecal \ahe which 
might de% clop in some carcinomas of the cecum a clear stomach con 
tents or one containing only recently sivallou ed ingesta At least, is 
long as the ileocecal valve protects the small intestine from the cecal 
overflow vomiting is merel> a reflex from intrapentoneal irritation. 
In any etenr and m J^ccping with the rules perraining to the mana e 
ment of bowel obstruction the stomach has to be aspirated even if 
the patient has not suffered from nausea or vomiting Some patients 
will tolerate intestinal backflow so called fecal content in their stom 



Fig 41? (Case G G ) — Acuteb obstructing car noma of the colon S ^ 
specimen of res ted part of transverse olon T\o Ij afte d comp 
the lumen prox mal and d stal to the obstruction as 1 11 ery un^ 

V s mostly d e to the narrov ng of tl e d stal loop fr m 1 ng d Si b ^ m 
mal loop \ as no longer distend d Th stcnoi created by the small co 
intr m al turn r was fi tol s n cl ara ter t co Id barely be p seJ ) 
ire pr be \et there \ s no c mplete obstru uon The pol>p ® ^ Jlf b 1 , 
d stal or ficc of tl e stenosis channel act d as an effic nt l c g c t 
fl w of r ctal cn mas tov ard the cccost tn> 


ach for days whereas others who had clear vomitus befott m 
intestinal regurgitation by the time the\ enter the of 

stomach tube evacuates nothing but gastric contenc the 
large bowel obstruction isgrcailj strengthened if feculen 
aspirated the diagnosis is more in doubt The backflow jj, a 

obstruction in the small intestines or due to their P m the 
dilatation and srasis ascending from the point “ -ach con 

colon or finally due to a supervening peritonitis « k contf'" 

tents was abundant or fecal or if immediate surge > 


plated the nasal tube is left in place 
X ray Examinahen —Whenever possible 


the diagnosis should be fur 
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ther elaborated by a scout filw of the abdomen One ma> prepare the 
patient ■with a preliminary enema of small volume for instance 6 
ounces of magnesium sulfate or a glycerine nnvture however this is 
not permissible if the slightest suspicion of peritonitis exists The 
enema should not be repeated if the patient was subjected to this pro 
cedure just a short time before Suppose the enema is given and a 
bowel movement is obtained This mav change the situation materially 
If there is definite relief further observation and other attempts of 
opening the blocked bowel are permissible If there is stool and passage 



Plete^ (Case A B ) —Skiagram of \ ray picture (standing position) Com 
inte r 1 transverse colon Acute onset with severe distention No 

f Bcocecal valve competent Emergency cecostomy for decom 

nraM ®aormously dilated and very tense ascending colon Small intestines 

iransi'^^^ The tumor vvis subsequently found in the left half of the 

Was tk^^ VVTiat seems to be the splenic flexure in the picture probably 

c right hvlf of the transverse colon stretching vviy <ver to the left 

I'rd^^ definite improvement of distention and lessening of pain 

p] the emergency continues unabated and the only acconi 

yv ^ more or less effective evacuation of the bowel below the 

but *^*i|*^^ '' facilitate the x ray examination to some extent 

eg " * reliev e the obstruction one iota This bears emphasis be 
proo^f be easilv deceived in considering the evacuation as 

fe] absence of obstruction or at least as indication that it is 

marled subjective and objective relief is demon 
cd is such a conclusion permissible 
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Concerning the tecbiiie and merpretamn of the x r3> filna 
must refer to the roentgenologic literature Wc merel> wish to point 
out that the diagnosis of boucl ohstcuctwn and its localization are un 
measurably helped b> the rocntgcnographic visualization of die ga 
distended loops In some cases huge accumulations of air found nch 
snely m loops identifialile as colon loops made the diagnosis praccicalli 
certain If distended and “wr containing loops suggestnt of small intes 



Ig 419 (Cas U D)--Skamn of \ rj> picture {re unbent pos* 
Complet obstruction of trim ere col n Acute ons t ith se re i itnoMt 
no chton c ofattructi « >n pt ms pr cc 1 np no jw st n I b ^ ”5' 

to sho V ga diirendcd c Ion n lud r»g tl c spicn c fl "ur Gas in seretai 

of small nt stme j d care me mpcccnec of jJcoceca! al e A p ^r 
stand ng pos won i3 n nstrated no crous flu d Jc cl not seen w 
IRie I rium eocn a topped at A 71 e tumor s ther f re susp cr o m 
enter n{ il c dc e nd i g In Tn Tgcncy c co t my for d 
er> tens olon Subs quern rad cal perat n Tun r as found . 

f the rrans rs o!on It posH th r hat appeared r b 

de ure was acru lly the el ng icd r^t half of cl tran crsc olon r 

far bej end tl c ni d3 nc 

tines show op m addition one must consider the possibihtj 
tonJtis If no colon loops are outlined on the film the dia nr^sis o 
bowel obstruction IS improbable (fins 418 and 419) _^from 

Use of Tlminu "Bvemi -An addition to the information 
the fiat or open film w c ha% e another means to check the dia 
moreover to locate the exact spot of the obstruction (jjjt 

cnenn In the presence of olistmction however it is man a / 
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the rectal filling be done cautiously In the routine examinations 
of the colon delaxs m the progression of the barium column arc 
oiercome b> kneading through the abdominal wall and by elevating 
the enema can One must refrain in cases of obstruction however 
from too forceful manipulation of the colon under the fluorescent 
screen The entry of barium into the obstructed loop may be the 
straw that breaks the camel s back because a perforation of the dis 
tended loop barely covered bj a veil of serosa or an adhesion ma\ 
thus become unsealed It is of course understandable that the prac 
tice of caution may lead to misinterpreting a spasm of the colon below 
the growth as the actual site of the growth It ought to be superfluous 
to mention that barium by mouth is strictly taboo m all cases of sus 
pected obstruction 

Differential Diagnosis —After x ray studies have confirmed the diag 
nosis of large bowel obstruction and locahred the site of the growth 
the cause of the obstruction still remains to be determined In the ob 
stmctions supervening after chronic stenosis the history is usually a 
reliable guide to the specific diagnosis of obstruction by tumor In the 
sudden obstructions diffcrcntiuion from volnihts (mostly 
of the sigmoid or cecum) and from spastic ileus of the colon is of 
practical impomnce In volvulus a limited procedure like the con 
templated surgical decompression might be insufficient to avert dis 
2^ter while m spastic ileus it m-v be superfluous because relief ma\ 
sometimes be obtained from spinal anesthesia alone The roentgenol 
ogist may find indications for the diagnosis of volvnilus m the form of 
^ongated and abnormally located colonic loops spastic ileus of the 
0 on on the other hand is roentgcnologically more or less mdis 
m^ishable from tumor obstruction 
ummary— In resume the diagnosis of large bowel obstruction is 
on the following items (1) Stoppage of spontaneous bowel 
ovements and of flatus associated with cramping pain (2) Extensive 
^^eteonsm possibly outlining the cecum and ascending colon (3) Ah 
appearance of intestinal backflow into the stomach m 
tio ^ ^ i picture of bowel obstruction (4) X ray visuab/a 

. ^ distended colon loops especially with no gas accumula 

® srnall intestines (5) Block in the colon demon 

^ the barium enema 

enm^^ ‘^*3gnosis of tumor as the cause of the obstruction is based on cir 
tantial evidence and requires verification 

TREATMENT 

J^rge condition of a patient with complete obstruction of the 
each naturally compromised if he is suffering from tumor 

from the effects of a preceding severe chronic liovvcl 
recent occurrence the complete stoppage m itself 
produce initiallv at least shock symptoms or dehydration tic 
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the great quantities of intestinal secretions are not lost by -vomicmg 
and can reenter in a fair measure into the portal circuhtion through 
absorption by the more or less unaffected lower ileum Nor are there 
any conspicuous plasma Josses from capillary lealvage as long as no fur 
thcr complications have developed 
In any event preoperitne rehabiUtatiou plays a lesser role in la^e 
than m small bow cl obstruction Since the relief of the distcnrwn is so 
urgent complex attempts to rectify anemia hypoproieinemis oc de 
h) dration have to be deferred In planning treatment one should alvii}^ 
keep m mmd that perforation looms as a potentially fatal complication 
in patients w ho are still ambulatory Rcichel stated that in his persoml 
experience patients unrelieved of complete colonic obstruction sue 
cumbed as early as 2 day s and not later than 8 days after its onset 
The preopewf/te prep4w«o«i should be therefore brief and imme 
diateh effective We enumerate (I) decompre^on of stomach and 
Its continuous drainage thereafter (2) preoperative sedation in ac 
cordance with the tvpe of anesthesia selected (3) sufficient glucose 
and if indicated plasma to support the patient during a laparotomy of 

limited scope and short duration 
The objective of the surgical mten cntion is strictly limited its sole 
purpose IS to secure decompression 
Since the advent of tJie Miller Abbott tube successful intiihstient 
through the full length of the small intestines and into the colon ha« 
been accomplished on numerous occasions It is not impossible thK 
occasionally the colon could be decompressed m this manner wi 
ficientlj to release the obstruction Knowing the difficulties and deli)'* 
in passing a tube through the small intestines wc reserve such atrefflpts 
for cases where operation is refused by the patient 
The TitTgtcai procedure has to be earned out with utmost cxpediow 
and caution and with avoidance of two well recognized hazards 
namely (1) postoperative shock to which the obstructed patisat 
shows an increased susceptibility and (2) postoperative pentomu^ 
which might spring up from a distended loop handled too much ^ 
mg the operation It is therefore generally agreed that cviensue 
gery in the face of complete obstntciion is not only contraindica 
but must be regarded as a transgression This wisdom has been 
fully acquired at an earlier stage of surgical experience when 
resections were done without discnmination In the presence ® 
obstruction such undertakings were followed by a mortabty ^ P 
hibitive that one can only say that a patient survived the . 
once in a while Finstercr more recently lost 4 out of f jj, 

obstruction and became thereafter an advocate of mum 
tions in these cases It made slight difference whether 
safer exteriorization procedure (after Bloch Paul con 

or resection with immediate suture anastomosis MUvO»« 
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tnbuted so splendidl> to the rationalization of colon surgcrj ^va^ncd 
as far back as 1902 against the use of his operation m obstructed cases 
Concerning the choice of anestbem there are no talid reasons to 
ad\ocatc any special technic cvclusncK We are houever reluctant 
to subject any patient to a general anesthesia uho has intestinal back 
flou notwithstanding the apparent safeguard of the nasal tube 
Surgical Treatment-First Stage —The suigical decompression of the 
colon ma> be attained by tanous t>pcs of enterostomies appendices 
tom> tube cecostomy cccostonn with lateral opening cccostomj of 
the loop type also loop colostomies and lateral colostomies in other 
segments of the colon finally ileostomv with a catheter introduced 



t ( 


A B 

.. Lateral cccostom> lateral sigmoidostom> drainage of cecum 

catheter introduced into the terminal ileum B Appendicostomy tube 
my double barrelled colostomy of ascending colon and transverse colon 
still more possibilities Our preference is for latetal cecostomy 

^rougb the ileocecal valve into the cecum has been used (Fig 420 
and B) ^.11 these procedures have their merits and dements and 
IS PJ'^ference is allowed a certain latitude Only one procedure 
futely prohibited namely short circuiting entero anastomosis 
puts the patient with complete obstruction m the same 
as does a resection of the bowel 

preference has been for the lateral cecostomy This method 
ther operation without mobilization of the bowel and 

can practically without handhng At the same time the opening 
chan ^ large enough to assure an abundant drainage with little 
for by pass of the fecal stream It does not close spontaneously 
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as does a cecostom> uith a tube buried m a Witzel channel or an ap 
pendicostomj but we do not fee! that the closure of the cecostoni\ 
by operation constitutes a greater risk than pulling out the tube The 
incision IS a short one between ly and jy inches according to the 
thickness of the panniculus It is placed over McBurneys point and 
in the same direction as for appendectomj No special attempt is made 
to accomplish an exact muscle splitting dissection of the abdominal 
layers On opening the penconeal cmtj attention is paid to the 
amount and quality of the peritoneal fluid 

A knuckle of the anterior cecal wall is made to protrude through the 
incision and is anchored to the skm edges with mattress sutures of 
No 00 catgut on atraumatic needles The sutures are first passed 
through the skm then through the serosa of the cecal wall at neht 
angle to the first direction and back again through the slon The 
anchorage to the skin is simpler than the older procedure of suturing 
the peritoneum first to the edges of the shin incision and then fastenm 
the cecal w all to the peritoneum Both methods seek to protect the 
subcutaneous and fiscial layers from the contact m the feces Be 
a\oid any suture penetration into the lumen and intentionally no 
communication is established for scteral hours~a nununum of 6 hoiirr 
IS desirable-before the cecum is punctured for the release of gas In 

very precarious cases where patches of infarction appear in the cecs) 
wall It will become necessary to aspirate immediately If a fine hollov 
needle is used spillage should be so small as to remain without conse 
quences the puncture ought to be self sealing follow inff the deflation 
of the bow el 

Where evploration seems to be necessary because volvulus is sus 
peered or a previous abdominal operation suggests that the obstruct»w 
could be due to adhesion m which case severance of a band would 
111 ely redress the precarious situation in its entirety the short McBut 
nev incision does not serve the purpose We have used either a su 
umbilical midhne or preferably a pararectal incision just long enou 
to permit the introduction of one hand During such exploration "t 
hav e occasionally observed the startling picture of completely collapse 
small intestines up to the ileocecal junction and a cecum of such eno 
mous diameter and tenseness that we had difficulty comincin 
selv es that the distended organ w as not a large cy st In the 
great distention the closure of the mcision has been at times d 
We hav e not resorted to preliminary deflation of the colon by 
aspiration instead we have used the anterior cecal wall as a 
inserted into the gaping peritoneal wound Bv thus sewing * ® ^ 

w all to either edge of the peritoneal incision censionless ^ 

abdominal cavity may be accomplished The outer 
dominal wall are then sutured onlv it the corners ^ ^all 

arc placed against the cut edges of muscles and fat If the ^ ^ 

cannot be advantageously inserted into a midlme incision 
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under precarious tension it might become advisable to approach the 
cecum through a separate incision of the McBurncv rv pc and complete 
the cecostomv first After immediate needle aspiration the intrapcri 
toneal pressure should be sufficientlv reduced as to permit a reasonable 
closure of the first incision 

The avound dressing of the completely closed separate laparotom> 
incision IS simplified bj sealing a square of gauze under broad strips 
^overlapping adhesive plaster applied m the longitudinal direction 
1 ne cecostomj wound has a separate gauze dressing which is secured 
in place so as to permit frequent changes without interference with 
the clean laparotomy w ound 

Surgical Treafment— The Interval —The recoverv is prolonged or per 
oration and peritonitis might still ensue if the bowel was dccom 
pressed too late Usually the recover) from the cecostomv is verv 
prompt Some of our patients with small incisions are encouraged to 
get out of bed on the fourth dav Decompression of the bowel is be 
gun as mentioned before 6 hours after the operation or even later 
wound an opponunit) to adhere before the stream 
eces b^ins to roll out Insertion of cubes into the exposed knuckle 
cecum has often been of no help in avoiding soiling In most cases 
mnt became too thick for the tube and the latter had to be re 
thflff ®uequate evacuation These observations make us believe 
For rh * colostomies are not ideal for cmpt> ing an obstructed colon 
surrounding skin and if present of a second 
dres<mc»^Vu'°y”^ metallic aluminum powder is dusted on skin and 
functioning cecostom> is covered with a few h\ ers of 
IioniH 1 eften as neccssarv or if the discharge is copious and 

chanL ® covers Frequent 

together ^ ^ constant mopping up of liquid discharges 

the skin ^ aluminum coating avoids painful excoriation of 


''all K ” \ ^ cecostom) w ound is well sealed the incision m the bow el 
order ^mgiTfjOTw of the ascending colon arc begun in 

sible i ®^^^™cted segment With the stoma as wide as pos 

structed l^op ^ intestinal contents will enter the ob 

coming through the ileocecal vaKe becomes 
setnisohd m. some patients than in others If the appearance of 
'ttitation “ necessar) Not onlv is skin 

uutntion prevent in these cases but the patients 

oomebacl n/ precarious We feel more reassured about the 

this event ^P^tient if his cecostomv discharges semisolid feces in 
Jeamer? t °° hesitate to let him recov er at home as soon as he 
•otestinal ^ stoma On the other hand w hen the 

"Ceded copious and liquid constant nursing care is 

ne diet in either case should be low in residue and high in 
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protein and carboh> drate conamt For the dtarrbeir- pitim the «k(/e 
gamut of constipating foods and drugs are usualh tried but often 
found wanting A threatening depletion and liter damage should be 
recognized carK b> rhe determination of the blood levels for sodium 
chloride protein and am> lasc and if so indicated the oral feedm^s 
must be supplemented w ith parenteral glucose sodium chloride amuw 
acid vitamins plasma and blood infusions If it becomes evident thst 
the maintenance of the nutrition presents a problem due to loss throu h 
the cecostomj the date for the second operation should be setaseariv 
as possible and the cccostom) closed at the same tune 

Tlic usual time allotted for the reconditioning of the blocked tmel 
IS benieen ■> and 4 weeks During this period the stagnant fe«s mb 
usualU be removed and the bowel can regain its normal tone Diffi 
culties m this respect are encountered occasionally where the feces are 
solid or impacted as mav happen in some instances of precedm 
chronic (partial) obstruction There may be v cntable enteroliths, or 
more commonU doughv masses sticV.mg tcnaciouslv m spite of mam 
irrigations Since m most cases the obstruction becomes patent agiri 
after decompression w c suspect persistent fecal impaction sc the wn»f 
site if rectally given enemas do not cvcntuallv dram retro ait 
through the cecostomy 

In order to assure complete evacuation some surgeons place we 
enterostomy not m the cecum bur immediateh provima! to the stea 
osis This stoma is later on rcniov ed together w irh the tumor dann 
the second operation While it is true that stomas so placed give me 
advantage of improved bowel drainage they cannot be planned pp 
crlv without abdominal exploration because the localization w 
obstruction b\ barium enema mav be misleading Moreover t e 
moval of the colosromv coincidental with the bowel resectwfircn 


the asepsis of the major procedure <juesiionable . 

Surgical Treatmeni— Second Stage — W ich a rehabilitated pafirn 
a well cleaned out loop the major procedure can be underta 
confidence There arc no reasons to believe tltat rcscctabilitv an 
abihtv arc diminished in a scries of acuteK obstructed c^es 
pared with uncomplicated cases of colonic mabgnana ^ 

of fact the prior establishment of the enterostomv adds ^ 

of the radical procedure and a three stage 
bowel resection closure of cecostomj— is m some clinics t e p 


of choice even for nonobstrucong lesions of 

The special surgical technic recommended for the {ijk 

resecting the cancer beanng bowel do not need to be rei ^ 

With a preceding cecostomj dcfunctionalizmg ^be co ^ 
anastomosis can be done with greater frequenev and sa 
heve that end to end anrstomosts is the ideal „ jpplici 

technical skill and fav orabic anatomical conditions pe jj,gssntm 
tion B\ favorable amtomicaJ conditions we mean a 



ACUTELY OBSTRUCTING CARClNOM\ OI COLON iHl 

a complete serosal ia\estmcnt of the bowel and i minimum of fatt) 
appendages These entem exclude the ascending and descending colon 
For the former the total excision of the nght half of the colon is the 
standard procedure for the latter the exteriorization resection with 
subsequent spur crushing and closure (Paul Bloch Mikulicz) The 
suture anastomosis will be guen consideration mostly for tumors m the 
transverse colon and in the sigmoid Whenever the preoperauve ptep-v 
ration is unsuccessful m emptving the colon completely suture anas 
tomosis IS unsafe in any pare of the colon 
In the event that the cancer involves adyacent structures too exten 
sively for a radical removal but a longer survival of the patient seems 
likelv short ctrcwtms operations may offer worthwhile palliation 
heocolostomy or a colocolostoniy should be selected according to the 
site of the tumor and with the view m mind to leave the by passed 
segment as short as feasible in order to minimize fecal stagnation in the 
excluded loop If the lesion is locally operable but minimal metastascs 
are discovered m nonremovable Ij mph nodes or m the liver one mav 
on occasions carry out the radical procedure as the best means to pro 
vide comfort and simplifv nursing care 
Surgical Treatment— The Closure of the Cecostomy — The incentive for 
doing this operation at an early time is the desire entertained by patient 
and physician aid c to have the tedious treatment completed md be 
rid of the unpleasantness of the artificial anus Unless the patient is 
losing ground from the excessive discharge of unabsorbed nutritional 
intake as happens in some cases a certain restraint is advisable Locally 
h wound should be well healed without anv pockets m 

tne subcutaneous tissue Its scar assue should be firm without undue 
induration and the skin free of excoriations There should furthermore 
e no suspicion about the status of the anatomosis even an infection 
apparently limited to the laparotomx wound can have a fistulous con 
section With the former Patency of the anastomosis should be demon 
strated by barium enema If all these factors have been considered 
postponement of the closure may still be m order m cases which are 
suspected of early local recurrence at the site of the resection A fol 
ovv up With more barium enemas might finally settle the issue 
^ P*^®paring the patient for this minor operation the diet should be 
f hquids for 2 day s and it may be useful to giv e a sufficient 
^^^f^suxidine to render the feces relatively abacterial and less 

j SUMMARY 

the 1 ^ ^''ery 5 or ev en 1 m ev ery j patients w ith carcinoma of 

atge bowel (rectum and rectosigmoid excluded) suffers an attack 
0^ complete (acute) obstruction 

mre complete obstruction occurs after symptoms of 

present for some time In a few cases the com 
ODStruction is practically the initial sy mptom 
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3 Patients ujth complete obstruction of the colon develop npidly 
a severe meteonsm which endangers the viability of the colon and 
especiallj of the cecum 

4 The hydrostatic and hydrodynamic factors responsible for the 
building up of abnormal enteric pressure m the blocked colon are dis 
cussed and the precarious role of the cecum evplained 

5 Decompression is urgent to prevent perforation or gangrene of 
the colon The decompression can be effected w ith certaintj only by 
some type of colostomy preferably by a lateral cecostomy 

6 Alore evrensne surgery of the obstructed bowel is contra 
indicated 

7 Follow mg decompression of the obstructed colon resection of 
the tumor bearing segment can be carried out safely and with a cor 
ability rate comparable to those not complicated by complete obstruc 
tion 

8 Technical details for the making and closing of lateral cecos 
tomies are given 
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ADENOMA OF THE RECTUM 
Natii \n W^omack M D • 


The tenn adenoma of the rectum is used to designate those local 
ized overgrowths of glandular epithelium that project into the lumen 
of the bowel with no evidence of invasion into the rectal wall The 
cells are often well differentiated and tend to resemble the normal 
rectal mucous membrane These lesions mav occur at all ages When 
the> are seen in children as they often are the> usually are attached 
b> a long slender pedicle which expands distall> giving 
a clubbke appearance In children such lesions are generally found low 
^ and surgical extirpation by simple excision of the base 

IS readily earned out In the > oung they are also notew orthy for their 
enignancy In the adult however adenomas of the rectum present an 
entire y different problem namely that of malignancy This problem 
may assume great importance Because of the tendency of these tumors 
surgeon must decide whether or not such 
hi. occurred If malignancy can be established he must next 

treatment all of the lesion has been removed or 


PATHOLOGY 

DmiJ^"^****^'* called adenoma is composed of cells that tend to 

columnar in shape and 
som^ h what is apparently perfectly normal mucus In 

coTiM oot infrequent to encounter a type of cy'toplasm 

othe 'Cry finely divided granules rather than mucus while 
centk resembling those normal cells that have re 

eYcfIl,.n mucus These cells receu e their nourishment from an 

the Darr^ “|°od supply that enters the lesion from its base and often 
U) ^ resting on a thin basement membrane 

h\ npmi^ opposition to a capillary Ev idence of grow th show s itself by 
ation ^ Where this h> perplasia IS actu e ulcer 

hird sto^^ mfrequent particularly if the growth is traumatized by 


one of picture of an adenoma of the rectum therefore is 

tent to which the cells tend to a considerable c\ 

do shovv ^ normal rectal mucosa This is onlv a tendency They 
increased growth frequently and ulceration and 
— mation even more f requpnrlv 

Barnard Free SLm and Cancer Hospital 
n Su^eon to Hospital St Louis Missouri 
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Gross -The gross appearance of these lesions shows considerable 
variation Thev ma> appear in anv portion of the rectum but m oar 
experience the \ast ma;ont> have been within reach of the 
The> perhaps show a greater cendenev to appear on the posterior wall 
Thej nia> var> m tv pc from a small single papillary projection on j 
long stalk to a fiat scssilcoieig^routh Occasionally oneencounrenlai^e 
lesions resembling confluent papillarj tumors that give the appcara/ice 
of a sea anemone Growths of this t>pe not infrequently vyill becomt 
as large as the palm of the band before producing s> mptoms Adenomas 
of the rectum arc generally soft to (he touch unless there is consider 
able inflammatory mfikrition When the palpating finger is placed ac 
the base of the adenoma it can l>c moved about with case The tu'nor 
can be lifted away from the mwscwtaris of the gut and one gets the 
impression of the mucous membrane gliding over rhe musculam 

SYMPTOMS 

One would not expect a lesion of the tv pc described above to pro 
duce minv symptoms in view of the fact that it k frcelv movable aad 
has not invaded the muscuhns of the giir Interference with moti'io 
should not be and is nor great Because these tumors arc soft are not 
annular and arc relattveh small thev offer no obstruction to the p s 
sagewa> The clinical s) ndrome then of abdominal cramps nausea and 
vomiting and dvspcpsia that is so often seen with cancer of the l«t 
boxy e\ is for the most part absent 
The most common accident that occurs with an adenoma of tn 
rectum IS injury with ulceration and infection Because of the gea' 
vasculancv these tumors possess this is not infrequently assoentfd 
with hcnionhige Tins is the most important single symptom in adw 
oma of the rectum Tins hemorrhige is generally painless but mav b 
profuse Such a hemorrhage often produces marked consternation lo 
the patient U hilc the patient may lose enough blood to be of great 
clinical significance this as a general rule is not so bsualH the pati'^ 
encounters brisk rather brief hemorrhatre and that is all 
Another finding not infrequently associated vyith adeniOTi or tn 

rectum particularly if it is a Urge idenoma and is well differentia 

is the forrmrion of imtcus At such tunes the chief disability is the ir 
sive secretion of mucus into the rectum which on proctoscopic 
animation can be show n to be due not to a colitis but to the ac ' 
function of these tumor cells 

DIFFEWNTIATIOM FROM MALIGNANT LESIONS 
Some adenomas mav remain m the rectum produciHi. 
trouble for many y ears Others mav appear rapidly ffj 

less cv idence of grow rli control and the clinical state ot 
quentlv ensues early It is difficult therefore to prognosti 
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of 1 particular lesion There arc certain chiractenstics however that 
are important If it is remembered that these lesions arc not occasion 
ally associated with malignant change but arc predestined eventually 
to show malignant change they nm be studied with a more realistic 
attitude It cannot be stated whether or not there exists any funda 
mental biologic difference between the cells of a cancer and those or 
an adenoma of the rectum One can state however that for clinical 
purposes the mam difference between the two should be considered 
one of degree or extent When an cpiihchil overgrowth in the rectum 
invades it is cancer If it has not invaded it is an adenoma As a prac 
tical clinical expedient one chooses the muscularis mucosa as the 
boundary line in determining, invasion Thus where the lesion penc 
irates the muscularis mucosa we tall it cancer where it has not in 
vaded the muscularis mucosa wc call it adenoma Let us now examine 
the evidence that we can obtain to establish the presence of such 
penetration clinically 

Macroscopically , when the height of a tumor is greater than the 
diameter of its base that tumor is generally benign When the tumor 
IS not attached to the muscularis mucosa it can be displaced over the 
muscle layer with ease and is likewise generallv benign When a 
tumor begins to invade at the margins under the normal mucous mem 
brane the adenoma becomes not so clear cut and the ulceration that 
so frequently develops remains permanent The edema and inflamma 
mry infiltration associated with such ulceration produce a lesion much 
more rigid and hard chan the original adenoma Thus ulceration m 
duration and chronicitv make their appearance With these findings 
appear different symptoms The bleeding becomes much less m amount 
but more constant Inflammation with its sequelae mav produce 
pnini-ter spasm The bowel wall becomes more rigid and as the tumor 
becomes annular symptoms of disturbed motility develop A change 
10 the stool habits is seen and the picture is now one of frank carcinoma 
Microscopically, these changes may be seen even more clear cut 
As one would imagine w hen the growth becomes more sessile micro 
scopically there is evidence of lateral invasion Also one can clearlv 
\v c ^ Junior cells going through and deep to the muscularis mucosa 
entire picture there is often an increase m growth rate 
here this occurs there mav be a lessening of differentiation If so 
^nough evidence of this may be obtained by the morphologic char 
c eristics of a particular group of cells Often how ev er this growth 
*■3^ change is not so great as to be determined easily m such a wav 
uring recent years physicians have come to rely upon the micro 
^^opic appearance of tissue as the most important single method in dif 
entiating benign from malignant lesions The surgeon has become 
remove a portion of a tumor send it to a pathologist 
vvh^^^^^^^'^ has not seen the lesion as it naturally exists and to rely 
° y upon the pathologists opinion as to the nature of the lesion 
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This reliance upon borrowed brains m the practice of surgery setmj 
to result for the most part however m adequate care of the paoe® 
as long as the pathologist is well trained and as Jong as the tissue that 
he receives is adequate The sole rclutice upon such an opinion (iom 
ever when it is based upon the study of a biopsv taken from an aden 
oma of the rectum is frcquentl} hazardous 








Fig 4 I - B ops) f p< » p id nimor of rccium sho ing d 
into the lumen of the hot eJ vith bur litdc Th d ign 

B Gross appearance of tie tumor from ® /* 2,^ jejjon 

cancer can be made ca ily from the gross ppeara ce ot 


Illustrative Cases -Because of the fict “' “““j'jitd'chJne'® 
may uot ev, deuce itself throughout the “ l uf '“s 

tnorohologic characteristics m all of the cells ^ r p, 4’! ^ 

mmt of this tumor microscopicall) often is mislead ng B 

for.nstancc one sees finger hie PX^on . can io'ts W"" 
sshich the cells are regular and in sshich one can 
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dence of mitotic duision and no MTierplasia There is little inflam 
mauon and the cells seem to be producing a fairU normal t\pe of 
mucus From such a microscopic examination one cannot sa\ that such 
a lesion is either benign or malignant 

This patients clinical history is an interesting one His chief complaint was 
one of rectal bleeding following hostel mosements uhich had been present 
furly penistentK for the past 18 months Dunng this time the patient had been 
seen by seteral capable surgeons MTien he was seen b> us 14 different biopsies 
had been taken from an apparent adenoma which was situated about 2 inches 
above the pentoneal rcflecnon on the rectum These had all been diagnosed as a 
benign adenoma The adenoma could not be removed easily from below because 
of Its height, and because it was benujn no one felt lustified in subjecting this 
panent to an exploration from abov e Figure 4'>1 B illustrates the gross appearance 
of this tumor 

Because of the belief that these tumors sooner or later are predestined to 
invasion, the abdomen was explored after preliminary preparation of the bowel 
and much to our amazement gross evidence of regional Ivmph node metastases 
^as seen which was renfied b> microscopic examination Accordingl> a single 
stage abdoiTunopenncal cxasion of the rectum was done along wnth the associated 
bmph nodes On gross mspccaon there is obviously present a poly poid ty pe of 
car^oma This could never be ascertained by biopsy The patient is now well 
without evidence of cancer 5 years after operauon. 

Figure 4'” A illustrates the opposite phase of this problem 

This patient a woman 60 years of age had noticed rcaal bleeding for several 
onths following bowel movements She presented several fairly large internal 
which she underwent a hemorrhoidectomy At the time of the 
“lonhoidectomy the surgeon noticed a small sessile growth abooe 2 cm. m 
** posterior re«al wall at the level of the coccyx He removed a 
F!” 1 ^Fig 4’2 A) Because of numerous mitonc figures, 

>pcrplasia of the epithelium and apparent evidence of invasion of the sub- 
^ ^'3gnosis of low grade adenocarcinoma of the rectum was made by 
^ho examined this tissue Accordmcly excision of the rectum 
th^ ^^P^^’p^^nded She was referred to us and when the entire tumor mass with 
j jbickness of the rectal wall was excised elhptically and studied an 
cells* h picture was shown (Fig 4” 8) MTiile microscopically the 

and h fairly rapid growth there is no evidence of penetration 

If a n apparently localized on the surface of the mucous membrane 

has invade to be clinically mnlignani this is not cancer because it 

nec«^^ ‘^'®ded Accordingly the paaent was told that no further treatment was 
1 -^, ^ since her entire lesion had been removed She has remained free from 
recurrence for over a year 

Case which we wish to present represents a borderline 
3tion betw een the tw o prev lously described 

years of age who complained of bleeding from 
'^hich h bowel movements not associated with pain or constipation 

’U diamw Persistent for 4 months Rectal examination showed a mass S cm 
1 inch ah'^ k elevated edges and ulcerated center on the posterior rectal v all 
^ucosa sphincter It could be moved freely over the musculans 

^al small point where there was definite attachment to the 

wa riewuse of the ulceranon one could not be certain that this attach 
“'Ely the mfiammaoon rather than epithebal infiltranon and accord 

vniirc lesion was excised wnth an elkptical excision well around the 
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tht emuh after it had been compictcl) CTOSctl At the hate o! 

sees an abrupt change in the chancrcrisncs of the epithelium i . 

invasion into the muscularis mucosa This represents an carl> c g 




B 

^■g 4'’3 -^A Characteristic picture of rectal adenoma showing good differentia 
and no evidence of active growth on the part of the tumor cells B hen 
the entire lesion was eiccised it was evident that very early invasion of the mus 
tuians mucosa was talung place and that a lesion that seemed benign from biopsv 
"as acruallj malignant when it was examined completely 

"Iteration from so-called adenoma of the rectum It is presumably possible that 
such local excision as \ as earned out here would have completel> eradicated 
the rumor Because the IjTnphatics had been invaded and because there was no 
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proof th t lymph noJc exten lo had not occurred it vas f It that ih safest 
procedure x ould be a more rad cal nc n mely a s ngle stage bdominopenned 
excsion of the rectum accordingly tl s «as carred out and th re foil wedt 
sati factory con ale cenc 

COMMENT 

The three cases presented illustrate well the fact that inicroscopic 
examination of a small fragment of an adenoma of the rectum is often 
misleading and inexact The surgeon therefore cannot relv upon 
pathological opinion expressed folloxtmg such an examination The 
pathologist has long knoxt n this and for > ears has asked for a portion 
of the base of the lesion The surgeon has never given him this because 
obtaining a portion of the base of such an adenoma with a biopn 
forceps is hkelv to produce a perforation of the bowel Itvvouldseem 
that the best solution to this proldem is a complete excision of the 
adenoma with the associated rectal wall under direct visualization sad 
With primar> closure of the defect Tins will allow adequate micro- 
scopic studv to determine the presence or absence of invasion If the 
lesion proves to be benign it has been completcH eradicated If it 
proves to be malignant further surgerv can be done 

Such treatment of an adenoma of the rectum is not hazardous Incur 
experience the patient is prepared preoperativclv as if he were to 
undergo a one stage excision of the rectum Following such a prepari 
non adequate exposure of the tumor is obtained If the lesion is low in 
the rectum this is easv if the lesion is high in the rectum it maj bt 
necessary to section the external sphincter muscle This can generailv 
be closed by immediate suture and primary union is obtained Again 
adcQuatc exposure mav better be obtained bv a posterior incision in 
midlme sectioning the anococcygexi ligament Thclevatores are pushed 
aside and it is possible to deliver a considerable portion of the cura 
peritoneal rectum into the field Where the lesion is still higher and m 
the peritoneal cavity we have felt it best to open the bowel and exc^ 
the tumor intra abdominallv In our experience the use of asha p »nie 
IS far superior to the use of a cauterv of anv sort in the excision o 
lesions of the rectum of this type 

CONCLUSIONS .. 

1 In adults adenoma of the rectum so frequently becomes c 
mxhgmnt that it should be considered as predestined to becom* ^ 

2 Tlic proper treatment of such a lesion w hen beni'm is cotnpJf 

surgical extirpation j 

3 Following such extirpation along with the underlying rec 

It IS possible to determine the presence or absence of invasio 
suopically rcmovt'^ 

4 Microscopic examination of a small fragment of jtfioJof 

from an adenoma with a forceps is entirclv inadequate as a 
establishing a diagnosis 


SQUAMOUS CELL CARCINOMA OF THE ANUS AND 
RECTUM 

E h Keyes MD^FACS* 

This is a studj from the Barnard Tree Skm and Cancer Hospital of 
40 patients with squamous cell carcinoma of the anus or rectum The 
term squamous cell carcinoma includes epidermoid carcinoma acan 
thoma and epithelioma but not melanoma Squamous cell carcinoma 
comprises about 5 per cent of the malignant tumors m the anus and rcc 
turn and adenocarcinoma comprises the balance^ These t \'0 types of 
cancer differ from each other in cellular origin in mode of extension 
in radiosensitn it> and in surgical treatment Specifically wc are not 
priminly discussing adenocarcinoma m this paper 

ETIOLOGY SEX INCIDENCE ORIGIN AND SITUATION 
Eliology —The cause of squamous cell carcinoma of the anus and 
rectum is unknown That habitus may be a factor in causation is mdi 
cated by the relatue frequency of the disease m females as compared 
'vith males Perhaps leukoplal la of the anus indicates a local suscepti 
buity to squamous cancer leukoplakia sometimes precedes squamous 
cancer m the anus as well as on the vuKa Local operation is common 
prior to squamous cancer m the anus but is not causatne Lues 
^uma and infection ha\ e all been held suspect os contributing etio 
logic factors but they cannot be proved to be primarily causative 
Sex Incidence —Females of this senes numbered 34 males 6 The 
aierage age was 57 years the youngest 27 The disease occurred both 
in the white and m the colored races 

ngin —Squamous cell carcinoma arises from epithelial cells of 
squamous type situated m the anal canal at or below the dentate line 
ifuahon —Squamous tell carcinoma occurs either in the anus or m 
e lower rectum Most of the tumors seem to arise posteriorly m the 
anus They are extremely rare higher in the intestine Of our tumors 
the anus or lower rectum one was in the upper rectum 
one m the descending colon Squamous cell carcinoma elsewhere 
•n e colon occurs uncommonly 

DIAGNOSIS 

on (1) history (2) physical examination which in 
^'gnal examination and proctoscopy and (3) biopsy 
carl * 'Bleeding is the most common the most constant and the 
Zii ^vniptom The blood may be dark m color but frequend\ is 

m The Birnard Free Sljn and Cancer Hospital Instructor 

'IiS5outi y\ashington Umvcrsit> School of Med cine St Louts 
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fresh and bnght red Symptoms other than bleeding from the rectum 
arc tragicallj often late symptoms Pam is common m anal cancer 
and IS caused b> ulceration or b> invasion of the sphincter am muscles 
Later in the disease as a result of invasion of the new growth along 
nerve sheaths pain develops in the buttock and sciatic nene distnbu 
tion Tenesmus may be distressing TTie bowel habits may change 
Stools nia) increase in frcquenc> or constipation maj occur There 
ma> be alternating constipation and diarrhea Tumors which are lo- 
cated cxtemallv' can be felt b> the patient They maj form pus or 
mucus which discharges with defecation There maj be perirectal 
ibsccsscs or fistula m ano A fairlj common symptom is a sense of fu! 
ness in the rectum which defecation nia> not relieve Tumors near 
the prostate or urethra can cause dvsuria frequenej or urgency of 
unmtion Loss of w eight means late cancer Early cancer of the anus 
or rectum is not associated with loss of weight despite a rather wide 
spread impression to the contrar) 


TABLE 1 — SYMPTOMS 


Sympt m 

Squam u$ CcU Ca tioom 


nieed g fr m r ct m 

Comm n 


1 n 

C mmo 


Chv ge n bo 1 hal t | 

C mm 1 

Comm 

Los { w ht 1 

\ Lite syropt m 

\lat symptom 

Dur t n of symptoms 

18 m nths 

13 m th 


E rly symptom All others are late. 


Physical Examination —No patient who complains of bleeding ftom 
the rectum should be dismissed without rectal digital 
Only one of our 40 anal tumors was out of reach of the ^ 

to examine the rectum may contribute directly to the death o ^ 
patient from cancec la earliest recorded historv datin'^ back 
the Christian era insistence was laid on the necessity of ^ 
nation of the rectum These injunctions have been ignore . 
often Old Celsus about the year 1 ad adjured the doctor no 
deterred from the examination cither bv shame or stench 
On inspection low rumors in the anus can be seen direct v 
down into view by traction on the skin Early tumors 

raised like a pearly button or wart More adv anced rumoK 
lar ulcers whose borders are raised and pearh undermine 
A dirty slough may cov er the ulcer and it may bleed ea 
diately neighboring tissue may be puckered owing to 
growth On palpation one detects the characteristically 
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ated, inelastic qualic\ iih feation of the ero^^ih on the cnderKnng 
nssLC- 

Eiopsy— \\lth the lesion in full proctosoipic vIe^v a fairU generous 
bit of It IS eiciscd from the edge and another bit from the central por 
non of the tumor Deep bites are required The biops\ tissue is pbced 
nnrrediateU into a botde half filled with 10 per cent formalin solution, 
and sent to the laboraton. 

Dinerenhal Diagnosis —The commonest ulcer in the anus ts fisszrre 
ir mo Fissure is pamful, tender to the touch, and causes spasm of the 
sphmacr Most fissures he postenorK in the anus The borders of the 
fissure are smooth and usualI^ a sentinel pfle lies just below it It in 
duranon of its base or edges arouses suspicion, the fissure is excised tor 
Diops\ Herrorrboids rareU cause diagnostic uncertamts One should 
not attribute rectal bleeding to hemorrhotdi without pcrformm" a 
rectal dimtal examination and proctoscop\ When excised surgicalU 
ncmorrhoids should be examined microscoptcallv The Mas o Omic 
notes that about one out of e\cr\ 100 hcmorrhotcL excised surgicallv 
s ous histologic evidence of maltgnanc\ * IT arts in the anus usualls 
are simple papillomas If infiltration is present the wart is excised tor 
jopyv mdudmff 0 3 cm of normal skin with some of the subcu 
taneous tissues 


PATHOLOGY 

carcinoma of the anus is of two general tvpcs. one of 
c Raiford calls the discrete type the other the diffuse tvpe * The 
well differentiated htstologicalI\ and slow growina 
reiativeU benign clinicalU the diffuse tvpe is more cellular faster 
malignant clinicalK and in this senes more common 

occurreuce 


celk discrete t\pe consist of well differentiated squamous 

forma^^^ ^tcrcellulax bridges keratmization and epithelial pear! 
called infrequent in occurrence This tvpe is also 

of^'n encounters a basal cell rvpe of carcmoma This is. 

skm '^“crstandable, since the anal canal is hned b\ modified 
1 bi ^ srnall«t pnmatv squamous carcinoma of our senes measured 
Pnman.^*’ located low dou-n in the anal canal "nie largest 

erl Carcinoma of this senes was 8 cm. in diameter It 
*be rerfr,^ ^ cntue anal canal and penanal skm, and extended up mto 
nolar Th ° ncight of 8 cm above the external orifice It was an- 
sphinaer of the wall of the rectum above the 

Icvaroi- ^n. of cancer along the upper surface of the ncht 

of of pclvB This tumor was one of 3 

annuli r "^^hich were annular the remaining tumors were 

ference postenor half of the circum- 

tennrU “ ^ of ^eir 47 tumors pos- 
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Squamous cell (.nrcmoma is derived from the epithelial cells whicl 
line the anal cam! at or beimt the dentate line Above the dentate Imi 
squamous cell carcinoma anses onl> with extreme rantj WTiti 
squamous cell carcinoma docs anses abo\ e the dentate line it mav bi 
due to a reversion b> the high cylindrical cells of the intestinal mucoc; 
to an embrjonal form which is capable of differentiation into sqoa 
mous cell carcinoma 

One tumor of our senes is of particular interest and seems to bi 
unique Histologicallv both squamous cell carcinoma and adenocar 
cinoma appeared m different portions of a tumor primarily in tht 
descending colon This tumor vve studied through the kindness ol 
Thompson v\ ho has reported it prcviousK * The patient was a woman 
of 32 tears the resected descending colon showed that the rumor 
arose apparenflv from a poljp rhe squamous poirions were more 
deepK invasive than were the adenomatous portions no metastists 
were found in four nodes postopcrativclv there was recurrence 
locall) with death ’1 months after the first operation 

The rumors of our senes were called chnicallv early when they 
were small accessible and frcelv movable By small is meant less thin 
4 cm m diameter b> accessible is meant J> ing m the anus and not et 
tending up info the rectum Most such tumors m the gross were papH 
larv although some were ulcerative Other tumors of this series were 
called clinically advanced Tliese tumors were larger invasive ulcer 

ativc and fixed Some invaded the perianal skin some the vulva or 
vagina otliers penetrated the ischiorectal fat after perfontm the 
bowel wall one extended alone the Icxator muscles as a fistulous tract 
lined b> cancer one penetrated the prostate 

METASTASIS PROM SQUAMOUS CARCINOMA 

A studv of the common sites of metastasis from squamous 
cinoma of the anus or rectum was made m 1937 at the Barnard « 
pital The results are set dow-n in Table 2 ’ A senes of patients vnt 
adenocarcinoma was used for comparison . 

Since this table was published m 1937 nothing has been 
alter the conclusions as to spread of mctisrascs which arc ayo 
Souamous cell carcinoma metastasizes less often and 
does adenocarcinoma Squamous cell carcinoma metastasizes 
upward although also hteraJh and downward Liver metastas^ 
common from adenocarcinoma but not from squamous 
guinal metastascs can occur cither from adenocarcinoma or 
mous carcinoma but are more common from the latter 

TREATMENT 

To cure cancer both the primatv tumor and the region 
should be remov ed The attack on squamous cell catemorra 
and rectum can be either surgical or radiological 
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The Surgical Attack —Pewjeal Excision —An operation based on ideal 
principles will remove both the reg^ional l>mphatics and the pnmar> 
tumor To determine the scope of the ideal operation of perineal ex 
cision of the anus we maj recall what Miles meant bj his three /ones 
of spread from cancer of the rectum By the downward zone Miles 
meant the perianal slvin the ischiorectal fat and the external sphincter 
muscle the lateral zone he meant the i>mphatics of the levator am 
and coccjgeus muscles the prostate the pelvic peritoneum the base 
of the bladder cervix uteri and broad lit,amcnts These are the two 
zones With which the operation of perinea! excision is concerned 
In order to conform with these theoretical considerations the opera 
tion of perineal excision of the rectum and anus is performed as fol 
lows The patient is given sulfasuxidine for 5 days in the hospital 
Usually a loop colostomy is performed as the first stage of the opera 


TABLE 2 — ^METASTASIS 


Site 


Squamous Cell Vdcnocarcmoma 
Catanoma of \nus of Rectum 


Zone of lilies 

1 Downn^fd fskm fat etc ) 

2 Lateral (levators etc) 

(mesocolon etc) 

Inwmnji nodjj 

Lus 

Bone 


12 

9 

0 

0 

A 

I? 

0 


s 

11 

u 

10 

? 

0 

2 


Total metastatic foci 
lotal patients 


26 

10 


23 


th ^ stage the patient is placed either m the left lateral 

^ jack knife or the lithotomy position as preferred by the surgeon 
^ndw ellmg catheter is placed in the urethra and left open 
ne incision m the skin of the perineum should be unusually w ide in 
^^“arnous cell carcinoma Furthermore since it is usually impossible as 
^ as madv isable to close the iniis bv purse string suture it is better 
skin incision then to mobilize the skin somewhat and 
j. ^ sutiinni, together the skm flaps with 

1 malleable steel wire After this preliminary closure of 

Shoves are changed and the field is reprepared to obtain 

cocevx to the midpoint of the perineum and from 
^Vhen^t^ tuberosity of the ischium is removed with the anus 
the tumor has invaded the vaginal septum a good portion of 

the g ' ^Smal w all is included m the tissues remov ed sometimes 

he pos^rior vaginal wall is thus removed The coccyx need not 
oved The middle sacral artery is ligated beyond the tip of the 



coccy\ and the fascia propm of the rectum is entered h is mipomnt 
to reniov e all the tissues m both ischiorectal fossae compietel> An 
rcnori> in the male the urethra is identified with the prostate m the 
female the vagina is stripped from the rectum The levator muscles 
ire excised as close to the walls of the pelvis as possible The middle 
hemorrhoidal arteries are ligated Tbe peritoneum is identified antenor 
to the rectum and entered a cuff of peritoneum is cut about ■> cm 
awaj from the bowel ITie imrapcritoneal part of the faovvei which 
for convenience we shall call the sigmoid is grasped drawn dmvn 
snug doublj clamped and cut between clamps The Ime of incisioo 
IS earned posteriori} to remov e the low er portions of the mesosigmoid, 
at least up to the bi/urcanon of the superior hernonhoidal arret) Dus 
line marls the height to which the dissection is carried In squamous 
cel! carcinoma it need not be ver) high above the peritoneum, because 
squamous cell carcinoma docs not spread upward m adenocarcinoma 
It should be as high as possible and as much mesosigmoid as possible 
remov cd because atlcnocarcinoma spreads upw ard These tissues in 
the upward zone of spread arc easier to remove from above and that 
IS wh} at Barmrd Hospital wc prefer the abdominoperineal open 
tion recommended b) Miles for adenocarcinoma of the recnim 
The perineal operation is completed by turning in the sigmoid and 
suturing It to the periconcum The peritoneum is closed sulfanilaraidc 
pow der is sprinkled in it a Penrose dram is inserted and the pennesl 
wound IS closed with interrupted silk sutures 
\''irious names hav c ficcti applied to the perinea! operation such u 
Harrison Cnpps Quenu Tuttle Lvnch and kraske The bst 
used at Barnard Hospital With a preceding abdominal loop cota 
tom> It IS called the Lockhart Munimei} operation 
lugtaml dissection is thcoreticall} indicated because squamous cdJ 
carcinoma can metastasize to the inguinal region Tw o of our patitna 
developed inguinal ntetastascs from 1 to 4 }ears after perineal evcision 
of squamous carcinoma of the anus and rectum Had these pmei'® 
had a so called prophylactic inguinal dissection it is possible 
retically that their lives might have been saved It k 
proph) lactic inguinal dissection might have done them no good 
spread of cancer to these nodes may not have occurred untiia e 
had metastasized clsew here . ^ 

The argument agamsc rnguiml dissection « that the ineuma rt? ^ 

IS not the first 1> mphatic barrier agamsc squamous carcinonu ^ 
the second barrier The fitst barrier it may be argued ss 
the tissues m the dow nw ard and m the lateral zones of ^ 
ov er the distance from the anus to the groin is great and in o 
ation one could not hope to remove both the inguinal no 
anus together with the intervening tissues in one 
ment against inguinal dissection is that when metastases ^ 

cell carcinoma have become microscopicallv demonstraoe 
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guuni Imph nodes the dissection has not cured 
ptients Four of our patients had inguinal dissectton 
it metastatic imohcment of the inguinal Ivniph ^ 

of recurrent cancer m the groin B> comparison 

squamous carcinoma metastatic from the penis has p 

at Barnard Hospital in 5 patients , , ^ 

At Barnard Hospital opinion on inguinal dissection is ^ 

operation uas done for squamous cell carcinoma o t c an P, 

1940 but It has not been done since that time Bv comparison this 
operation is al\%a\s done for cancer of the penis if the patien s 
sent IS obtained . ^ , .t„_ 

Exploratory Laparotomy -This operation is of no theoretical ^ame 
in squamous cell carcinoma of the anus and rectum ^ puipos 
the operation is to determine (1) h\er in\o!\cmenc, (2) sprea in 
upuard zone of Miles meaning mainl\ metastatic imoUement o 
sigmoid mesocolon (3) peritoneal m\ oh emenr and (4) tumor oper 
abilitt as determined b\ palpation through the abdomen bquamous 
cell carcinoma almost never spreads to the liver 
spreads to the sigmoid mesocolon m the upward zone of Miles it oes 
not involve the penconeum of the pelvic floor because the pnman 
tumor almost never extends to that height For the same reason i 
operabilitv cannot be determined from the abdomen because the ru 
mor cannot be felt from the abdomen except in the \tn rare m 
stances m w hich squamous cell carcinoma is pnmarv m the rectosig 
iTioid or descending colon or higher m which event cxploratorv ap- 
arotom) is indicated and the tumor is to be treated surgicalu as 
though It were actuall) adenocarcinoma 
Co/c>jfo 7 ;;y — Colostomj is not av oidable w hen surgery is used to 
treat squamous cell carcinoma of the anus or rectum Colostom> is 
at oidable when radiation is used to treat the disease as will be shovv^n 
later U^ith surgerv the only question is should the colostomv be 
penneal or abdominal in situation’ 

This again may be a matter of personal preference Prior to tus 
death in 1938 Dr Ellis Fischel then surgeon on the Barnard Hospi 
^al staff favored colostomy of the perineal tvpe when feasible In 
squamous cell carcinoma it sometimes is feasible and 4 of his paints 
surrned cancer free 5 years or more with penneal colostomies Two 
had trouble with their perineal colostomies 2 did not One of them 
had a stricture w ith attacks of partial intestinal obstruction her stoma 
too tight The other developed prolapse through the stoma of 
about 12 inches of sigmoid this was debilitating and an attempt at 
repair resulted m death postoperativeh from pneumonia Since 1938 
abdominal colostomies have been performed at Barnard Hospital These 
have caused no senous complications minor complications have been 
stenosis w eakness of the rectus muscle and hernia Prolapse of the 
abdominal colostomy has never been debilitating and none has neces 
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sitatcd operative repair Scvenl stenotic abdominal colostomies We 
been widened bj secondary operation 
The AtJeck by Rad lahon -Squamous cell carcinoma of the anus b 
radiosensitive but its metastases wherever they be ate radiorKistim. 
In Its carlj stages m the anus that is to say before it has metastasized, 
squamous cell carcinoma can be cured by radiation alone and Midi 
out surgerv Our criteria for a tumor which can be called climcsIK 
earl} have been given The tumor must be small that is nndtr 

TABLE 3 —THE CV^CER TREE SQUAMOUS CEFX CAKCISOMA OF THE JU,TS OJ 
RECTUM 


\ STOOERY rO« PRIUAST TtVOI 


Set and 
Age 

Sitrg ry f r 
Pntnao Tumor 

Dale 

Subsequent Surg ly 

C Fff 

r 10 

Babcock op rat n 

193? 

P phyj rt c isipi nal d ssec 

IJj rs,lW 

F 7S 



U n 1933 

Sv itj 199 

I nn aJ I n 

lOU 


F 48 

r nn al eta on 

!934 


sfjJIilW 

M 48 

r n aler son 

191S 

Pophvl ct!C I al d ssec 

ion 193S 

Dcd:94»p«i 

r 61 

LoeVh t Mummery 

W18 

None 

op P 

5 > w mi 
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Results— The success of the attack on squamous cell circmoma of 
the anus and rectum can be \ lew cd m the light of the results obtained 
A list of the cancer free patients has been prepared in Table 3 This 
list includes only patients who were cancer free when last seen or 
^vho sunned 5 years clinicall> free from cancer but died from other 
cause It includes chie8> 5 >ear survivors It includes no patient with 
out microscopic confirmation of the diagnosis of the primary tumor 
Unfortunatel) jt does not include the data on whether or not the rc 

TABLE 4 — CHOICE OF TREATMENT 


1 Rmwatiov 



^uamous Cell Caicinoma 

Adenocarcinoma 

Piunary tumor in anus 

Primary tumor m\olving rectum 
^ ‘'^S'orvil lymphatics and metastases 

If tumorissmall accessible 
. Not curable 

I Not curable 

1 Not curable 

Not cural le 

Not cural le 

2 SOBCERY 


Squamous Cell Carcinoma 

1 

\denocarcinoma 

IJnmary tumor m anus 
y in\olving rectum 

'' Ideal operation 

✓ PcophykcUc inguinal dissection 

sumal dissection in the presence 
of metastases 

It tumor IS large or questionable 
Curative and preferable 
Lockhart Mummery 2 stage : 
loop colostomy and penneall 
excision 

Of debatable value ^ 

Not successful 

Curative 

Curative 

Miles operation 

1 stage abdom 
inopenneal 

Not indicated 

Not successful 


3 Palliative Irradiatio'i 



^ Squamous Cell Carcinoma 

Vdcnocaranoma 

^operable tumor 
•recurrent tumor 

1 \ alisabVe 

Of little xalue 

1 Valuable 

Of little value 


Rional lymphatics contained metastatic carcinoma microscopically be 
cause the penrectal l>mph nodes were not examined histologically in 
every case 

^ e Year Rate of Survival —In the 5 year period that is up to 
^ >ears ago 17 patients were treated and 7 survived cancer free 
^^>ears or more a survival rate of 41 2 per cent During this penod 
cither refused treatment or w ere hopelessly incurable when 
Five patients have been seen or treated dunng the past 5 
' ^ to make the sum total of 40 of the senes 
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Operatize Mortality —There were 3 postoperative deaths among H 
patients who were operated upon either with the Miles Babcock, 
Loci hart Mummerj or perineal excision operation There was no 
mortality following inguinal dissection or following radiation 

Operability —Of the 40 patients 19 had either surgerj or radiation 
treatment of the primary tumor m the hopes of ultimate cure &i 
tcria of moperabiIit> w ere inguinal mttastases extensive local mvasion 
or postoperativ e recurrence Fixation alone is not a criterion of m 
operability 

Surgery versus Radiahon — Onl^ small accessible tumors in the aniis 
are suitable for radiation Other tumors should be removed by radical 
surgerv Small tumors are tumors less than 4 cm in diameter If an 
nular they are not considered small Tumors are accessible when thev 
are easv to get at that is when they are low in the anal canal These 
are the only tumors suitable fot radiation with the hope of ultimate 
cure In case of doubt surgery is preferable to radiation Large tu 
mors tumors which look very malignant even if small and high tu 
mors should be treated surgically Radiation can cure only the primary 
tumor and not the metastascs Radiation is objectionable because ot 
Its ineffectiveness against metastases and because of its painful local 
sequelae The ideal treatment of cancer includes the removal of the 
regional Iv mph nodes and radiation cannot do this Surgery is objec 
tionable because of the operative mortality and because n twailsihe 
sacrifice of the function of the sphincter am and necessitates a 
colostomv 

The ideal surgical operation seems to us to be the Lockhart Mum 
merv operauon Ac the first stage a loop colostomy is made throu h a 
left McBurney incision w ithout abdominal exploration At the secoa 
stage the anus and rectum ire excised by the perineal route 
Ideal radiation is in the form of radon x Radiation has not pro 
curative when used alone and has required supplementary w ' 
treatment in our experience However x radiation is of ^ 
m the palliative treatment of squamous cell carcinoma of the anus 
rectum either when it is inoperable or when it is 
Indeed it rendered one inoperable squamous carcinoma opera e 
the patient surured I)'' veary often Twdjarion followed b\ * 
hart Mummery operation before dying of carcinoma recurring 

SUMMARY 

Squamous cell carcinoma of the anus or rectum glLn 

epidermoid type which line the anal canal It can be pro 
mentally m animals In the human it is more common ^ 
than among males Ic apparently takes 2 years to 
around the anus and to become annular It is relative y 
when compared with adenocaremoma and shows re ^stasizcs 
local invasiveness but relatively less frequent metastases 
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chiefly in the doiimiard and lateral zones of 
the upward zone unless the primary tumor is situated aboie the lo e 
ttctum which is a lerv rare occurrence It can be treated s«lc ss 
folly either bv surger) or b> radiation and 7 of our 40 patients stir 
vived 5 jears or more clinicallj cancer free 
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ABDOMINAL SILICOSIS {DUE TO TALCUM POWDER] AMD 
CANCER 

M G SEruu AID FACS 

DuRisr the course of the past year at The Barnard Free Stinani 
Cancer flospJtal wc have snidted and treated 2 patients whose cjje 
histones illustrate a gia'c and irtadequaccl} appreciated postoperatiit 
compheatjon Tlic purpt^c of this report is to present a summarj of 
the case histones of these 2 patienrs insofar as they concern themetfi 
ods of entrance oi talcum which is predominantly magnesiura silicate 
into the animal tissues the role plaj ed b> it m complicatin'^ the post 
operatn e course of patients the pathological effect of talcwn on arairal 
tissues the consequences chnicaH} considered of abdotnmil silicoss 
and the prophv lactic measures to be taken against the initiation o/tht 
disease Primarily of course our interest centers in the hamiful cff«t 
of talcum scatrered in the abdominal cat itv and it is chiefly nitli 
this harmful effect that this report will deal 


CASE MPOMS 

C SE I -A vonian J8 years old whote h«ory \ as not note otihy twttif 
as K pena ns to syTnpioms pomung cfearfy to care noma of the stomach p«se"* ii 
hers 1/ for treatment \ ray snidie* confirmed the dapnoss of care noma ctw 
sromad) Operati e therapy was suggested and this coonsfl m»s 
patient Laparotomy d seJosed such e tensne imason of the stemsch by 
ty pe of ma! gnant growth classified as linios plastics that a t i J rtfceny* 
org n was d nc th anastomosis of esophagus to jejunum The immediwf^ 
eperatne courre and the subsequent stay m the hoipial ere une 
r ve months subsequent to operation the paucni sought ad 
of intestinal obsrniction anti sJ t vas therefore subjected to t second 
foe rej cf of pa ti nausea oitiitrng ob tipauon and other typ cal 
symptoms and s gns Laparotomy d sclosed a locsLzed k nfc in the le'i’” 
s blc for an obstruction due to adhes ve pentonits Inaddtton 
ous pcritoftcal adh sions d ssemwiaied ihrougJ out the abdomina} c \ ty 
a scictcfing of small hicish oodutes most of them m haty n ^ 
the panecal and \ c ml per toncom The appearance f these ^ -^jus on. 
diagnosi of d ssem nared or metastatic catetnoma almost a f rrgene ^ ^ ^ 
Nevertheless one of th m was cwsed for micros opic dagnos \ .j, ^5 j 
make assurance doubly sure The pathol gisc repotted that the 
granuloma of the fore pn body o-pc and that the etcitingr ^ tb 

crystals of talcum po der There vat no e idence of cane r o jjyjjjli 
mcroscopc sides under polanzed Jglit rfiowed ih»t the n? P’khsu 

had an ettmction angle corresponding to that nh ch « specie i 
stficare (talcum) 

Ct E n —This patient 68 y a» old nt r d the hospital ih .*,5 jjMtei 
of an operable care n ma of the descend ng c Ion H vas ^ — 

Director of P th logy The Barnard Free SI n nd St 

fes Of of Qin cal Surgery Washingom Uni«ts ty School of ft 
M ssoun 
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omy which confirmed the prcopcratuc diagnosis Tlie opcrame procedure con 
sisted m ettenonDng a large section of the descending colon and some of the 
transverse colon The exteriorized loop xtas resected a few da>s later leaving the 
patient wnth a double barreled coIostom> There w ere some postopcrativ e com 
plicanofis, but thej have no bearings on the particular phase of the ease history 
that IS under present discussion 

Five weeks after the first operation a secondary operation was performed 
for closure of the colostomy and reestablishment of the intestinal lumen At this 
second operation it was found that there had developed in the lower angle of 
the abdominal wound a small hard nodule ^ cm in diameter that seemed to 
be either a metastasis or a malignant implantation from the primary tumor This 
nodule was excised for biopsy study and proved to be a foreign body granuloma 
of the talcum variety TTie microscopic diagnosis of talcum granuloma was 
confirmed by studies under polarized light 

It IS etident from the recital of these two case histones that talcum 
powder is a factor that has to be reckoned with m surger> Insofar 
^ these particular case histones are concerned the problem is solely 
one of differential diagnosis hut its roots sink much more deeply 
than that into the field of surgical thinking 1 propose to mal c clear 
the role of talcum powder ns a surgical hazard 


CHEMICAL NATURE OF TALCUM 

As used m industry the word talcum refers to a substance which 
tnecis certain physical requirements rather than one which has a defi 
tbte chemical composition Howeter the mineral talc is a specific sub 
stance hydrous magnesium silicate (H Mgs { 5103 ) 4 ) Seyeral accom 
panying impurities occur w ith It such as serpentine (hydrous magnesium 
^ 2 nd tremohte (calcium magnesium silicate) It is evident 
erefore that vieyyed either from the point of view of chemistry or 
Qustry talcum may be considered m general as a silicate and fur 
ermore that any pathological lesions resulting from its presence m 
nimal tissues constitutes a type of sihcosis 


HISTORICAL DATA 

The earliest reported climcal work on intra abdominal coiiiphci 
from powder m the peritoneal cavity had to do not with 
bxit With lycopodium which js a dusting powder made from the 
u 1 mosses to the spores of which the peritoneum reacts almost e\ 
189^ Hippolvtc Martin m 1881 and Muscatello in 

j ^ °®^onstrated experimentally the ill effects of ly copodium pow 
pentoneum Independently Carlo Bezzola and von Podwys 
p ^rudied experimentally similar deleterious effects due to intra 
Lamb^^^ *ostillation of diatomaceous earth (kieselguhr) In 1913 
c\ ok m vitro lycopodium spores 

^ ^ foreign body response with outgrowth of connective tissue 
"sndermg cells and giant cells Marchand of Leipzig m 1921 
0 orated these findings expenmentally bv showing the severe ir 
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nwnt qualities of l)copodwm powder when injected mtnpernonea!{> 
m animals During the past 10 >cars considerable experimental tied 
lias been reported emphasiwng the irritant qualities cf talcum wiitn 
an;fctcd jntrspermnesf}) r««ap3«>wJJ) Jnrrapencardtsfl} or suicu 
taneously In fact in a certain tjpc of heart disease talcum has been 
recommended to produce pericardial adhesions m an attempt to pro- 
mote better col lateral circulation 
fn 19^S Hoth published the first conmbmion to the chmcal chapter 
of postoperative complications arising from dusting powders In tha 
instance the dusting powder was Ucopodium spilled from a gteie 
nhich tore during a kpamtomv The results of this accident were 
three subsequent laparotomies for adhcsiv e intestinal obstructions sop 
poscdlj due to tuberculosis (man> miharj nodules were found on 
peritoneum) until pathologic examination disclosed that the milia rqi 
resented foreign bodv reactions to spores of Ijcopodium In 1913 
Antopol reported 6 cases of complications resulting from Ivcopodiuffi 
spores m the urinarv blaififer rcsttclc ^idnc) peritoneal canty wd 
and female breast In the same paper Anropo? recorded the first cat 
of intrapexitonwl granuloma doe to talcum In 1937 Finebetg de 
scribed talcunt pow der granvilomas in detail shoreh after xvhicH dw 
work of Douglass Ramsey and McCormicls, reemphasized the subjeec. 
Byron and Wcicii and German expanded the field of stud) anti 
finalh the w hole chapter w as reassembled and a complete biblio «pl» 
provided b> S-ecIij, and Vc/da 

PATHOLOGY 

The presence of talcum pow dec in the animal bodv causer t tissue 
prohrerat/on u bicli takes the form of a granulomatous producH't W 
fiammation These granuUmias hive the typical morphology dcs 
m all textbooks of pathology fn particular they correspond to «« 
so called foreign body granulomas m which the accunioUtion 
form around the talcum crystal or cnstals In spite of the fact rwi 
these cry stals arc highly re/roetde they arc not ahv ay> rcadiU dettt^ 
when the microscopic eximmation is made with ordinary Jiumina 

tton When however the sections m question arc cxanimtd tin f 

pobnred light the talcum crystals stand lut a*: bnlhautly “ 
tructurcs that cannot escape ohxerwtKm (higs *124 and 4 ^ 

iibstances beyide rnlLiim nre dfccjmed h\ polarized h ht but tor 
substance there is specihe rncim of ulcntificatiyn Owitv tot 
merons substances combined in talcum the microscopic 
crystals vanex wnthin broad limits ranging from fiic retraheara 
of varying size to spear shaped shafts and amorphous granuwr a 
erations Figure 4'’6 represents ibc crystals as seen under a nw 
non of 50 diameters of the particular variety of talcum m use 
Barnard Free SKm and Oincer Hospital 
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16- 'Ssi^ c is:, ■“ 1 

tig 414— Talcum granuloma shovMng tissue reaction with giant cells of foteigii 
bod> type and talcum cr>s*als (X 116) 


I'E 4>_Sanic 



secuon shown in Figure 4’4 but seen under polarized ligl t 
Bnght structures are talcum cr>stals (x 116 ) 
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ROUTES OF ENTRANCE OF TALCUM JNTO THE SOOT 
In general jt ma> be said that talcum finds a place in the bodj j 
a result of escape from the rubber gloves worn by the doctor Ht;! 
comes about through failure to wash the talcum off the surface of tht 
glov cs or Its escape through accidental punctures or rents in the gWes. 
Studies \A‘’ccd and Groves show that m 74 4 per cent of all opera 
tions some gloves are tom and that 22 6 per cent of all gloves 
show rents or punctures These data were obtained bv l\e«l and 
Grotes through n period of 20 months of operating usmg a total 
number of 35 163 gloves Some months 32 per cent of the gloies 
showed rents or punctures The high incidence of perforact in of rub- 
ber gloves during operation ^22 per cent) was recently etaphasnedm 


a. *■ . 




*A 








"f 




r g 4 6— Talcum eostaU <K 


an editorial m the llrinsh Journal of Surperj Cernun 
senes of 50 patients 40 shewed mtnpentnncal file that had 

posited accidcntaUv during \ previous Upirotninv i.fwhca 

The noxious properties of talcum arc thrown into ^^^|.,jpiieal 
one learns that it is a trouble maker ehcu here than m J 
tavitv Cramilomis rcsiiltM^ from talc implanfation have 
scribed m tlie rectum vagina cenix and bnin and n bea 
b> \ntopol and Uohbms Frb Antopol Fmeberg 
lass Gncco Cline and others We have heard ' 

report of troublesome consetinences follow in" the acci 
of talcum pow der mto die confuncni aJ sacs of operating 
personnel On the basis of a snid> of tlie nicum ” pi',,,, of 
tjon of rubber gloves for sterih/ation made b> the iw 
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Industml H\ giene Kronenberg suggests it ould be uise to institute 
measures to control and remo\e talc dust in order to asoid health risk 
to nurses 

SYMPTOMATOLOSY 

The s\mptoms sars with the site m which the talcum finds a rest- 
ing place \^'hen granulomas are present in such places as open w ounds 
rectum, sasina cenuc or uterus sxniproms deselop referable both to 
the presence of granulation tissue that stubbomlv resists ordmars 
treatment and occasions mild or more pronounced discomfort as well 
as to the presence of a purulent or sanguineous discharge ^^^len 
howeier the powdered talcum has found lodging place m the per- 
itoneal ca\it\ the stor\ is a ser\ diiTerenc one It is conceivable that 
cum granulomas ma\ be set up m the pcnroncal cavitv and run a 
svTnptomless course It is possible furthermore that the fibrosis due 
M talcum ma\ not make its pres ncc known through svmptoms as is 
intnessed hv the fact that everv surgeon has been bafiled at times to 
cTpIam those unusual cases of almost complete obliteration of the 
peritoneal cav itv w ith insignificant or no accompanv mg cUmcal s\ mp- 
pentoneal cav in means peritoneal adhesions and 
cid adhesions fail to set up the grav e sv mptoms in 

to Partial or complete intestinal obstruction It is these svmp 
internal obstnicaon that constitute the sum and substance 
ina? othenvise termed talcum pentomus or abdom 

BKt ^®se svmptoms mav run the gamut from signs of indi 
of l^o'^gh those of incomplete intestinal obstruction, on to those 
closure of the intestinal tract b\ kinking or b\ cicatncial 

contraction 

demonstrate the role of talcum pow der as an in 
ihe n production of adhesive pentonitis bv injecDng into 

■^’7 a cavities of rats suspension of talcum in water Figures 

conn^ show the contrast between the pentoneal cavitv and its 
lud 'Jscera m a normal rat (Fig 4'’7) and that of a rat which 
^ cc T intrapentonealK under chloroform anesthesia wnth 

befrtrp^ ^ ^ suspension of talcum pow der tw o dav s 

ratshor^'^^ sacnficed (Fig 4’8) The peritoneal cavitv of the talc 
^ddition^ numerous adhesions causing kinks in the intestinal tract In 
and thf ^1 ^ ^ bound to both stomach and diaphragm 

*^113 talc n bv adhesions there are besides nnmer 

and nr, on the surfaces of the intestines on the omentum 

pwictal pemoncum 

'•lat althn of ■™n' 'n th= thought 

’’’“St refin 'f'oudes suigeons have been developing the 

sions m Th as a prophs lactic against the formation of adhe 

“Pttitne cants thes have all the sshile been seeding the 

”ttc of Iff"* designed to initiate the sets 

anairs that the) sought to avoid It is most difficailt to svash 
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the taioum off the urfacc of gloves (one 
and It IS very easy to puncture the finger 


source of disstimmtio 
tip of a glove By eta 



weight a glove finger up may hold comfonalilj JOO ttia 
a qiiamjtv that is sufRcicnt to plaj hob m the pentonca ^ 
addition to the gloves as i source of spread of talcuni w 
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thinV of the gauze sponges and pads that ma\ have had the powder 
wafted on to them in the process of dusting it on the surgeon s hands 
There hav e been other mv csiigations show ing that contamination of 
the peritoneal cavity with talcum is a more frequent tragedy than it 
It is commonly thought to be German examined bits of omentum 
from 50 patients who had had a previous laparotomy and he found 
that m 40 of these patients (80 per cent) he could demonstrate the 
presence of talcum crvstals All in all, therefore it is readily seen that 
the accidental dissemination of talcum powder m the tissues is more 
frequent than one would thml off hand and that something must be 
done about it 

DIAGNOSIS 

I The problem of diagnosis may be dismissed m very few words In 
i every case of postoperative intestinal obstruction m which there is no 
other demonstrable cause one should always think of the possible 
presence of talcum power unless talcum powder had not been used 
in the previous operation or operations Confirmation of this suspicion 
cannot he secured of course until the abdominal cavitv has been 
opened and inspected It mav even be nccc^ary to make one or more 
suitable biopsies from the omentum or other selected sues m order to 
establish the presence of talcum crvstals If one can demonstrate nu 
I whitish miliary nodules or larger whitish plaques or if one 

. encounters one or more granulomatous foci one can be reasonably 
«ftain that he is dealing with a talcum adhesive peritonitis Micro 
1 opic exammaaon may or may not confirm the diagnosis 

DIFFERENTIAL DIAGNOSIS 

In our experience only three diseases have to be differentiated from 
cum peritonitis These arc tuberculosis of the peritoneum car 
^uioma of the peritoneum and simple adhesive pentomtis (postopera 
I he two cases already cited illustrate the confusion that may be 
relation to carcinoma We have also encountered a case 
^b®fculosis was m question and was not ruled out with 
biopsy revealed the presence of talcum cry stals and 
sta ^ tuberculosis As a matter of fact in almost every in 

inil^ which differentiation becomes necessary it will in the last 
biopsy studies rather than on an analysis of symp 
unr signs There must be a large number of cases hitherto 

mte t which there are no signs or symptoms pointing to 

mal* obstruction but a persistent symptom complex of abdominal 
and ^ ith more or less subacute pain stubborn mdigestion 

various sorts In these cases one miy sus 
Ptfivio ^he agent at work provided there had been a 

able and also provided there was no other discover 

film lesion but it is difficult to see how one could con 

® suspicion of the presence of talcum unless the symptoms 
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grew to such proportions as to ^\a^^3nt the advisabilit> of an ewion 
torj laparotomy 

PROPHYLAXtS AND TREATMENT 


The point need not be stressed that a substance that has the poten 
tiaht> both of creating hiclil> confusing diagnostic difficulties (s! 
illustrated b> the case histones introducing this paper) and of pre 
cipitatmg gra\ e surgical hazards has no plate m surgery The aroid 
ance of both these pitfalls lies either in reverting back, to the old wet, 
boiled glove technic or m substituting for talcum a powder thatservn 
the same purpose and that is free from hazard 

As for treatment nothing can be done to remove the talcum from 
the abdominal caiitj for the reason that :c is too widely dissertmcei 
The only possible course is to correct the resultant anomalies that are 
responsible for the consequent intestinal obstruction This procedure 
may have to be repeated an indeterminate number of times and therem 
hes the ma)or tragedy of talcum as used in abdominal surgery In 
other parts of the body it nny be possible now and then to mck 
the offending sdicotic focus 

Any attempt to find a substitute for talc must be based on two fun 
damental considcrat tons ( I ) Tlic substitute pow der must possess seen 
a degree of actual or potential solubihtv as to be disposed of tapidlv 
and completely by some form of peritoneal or tissue absoipuofl If 
be not true the powder collects m the peritoneal cavity as mssseset 
plaques which induce forcicn bodv granulomas which in tumrtsw 
in adhesions or the powder sets up foreign body reaction m wom6 
or on mucous membranes (2) The powder must possess such a « 
gcce of insolubility as to withstand steam sterilization without ter 
that dusting property which senes to prevent the glove surfaces ftoit' 
adhering „ , 

Our evpcriments in The Barnard Free Skm and Cancet 
dealt with ■’4 dusting pow ders of various types We used large 
our cvpcrimcntal munals and we studied the various powders wt 
obyectmvjew of determining their capacity for withstandin ^ 
turn and their toxic or nontoxic or other undesirable effects oti a 
tissue In particular we studied the tolerance of the pentone 


for the various powders , . 

The results of the cxpcnnicnts mav be summacized very 
saying that uith one exception every powder that successfu v 
test of steam sterilization produced pathologic lesions or ooe 
another in the peritoneal cavities of the test Tt<eoiie 

plaques granulomas adhesions or peritoneal serous exuda 

exception uas potassunn bitartrite which 

the abdominal viscera throuerh a laparotomy wound 

the peritoneal cavity as a warerv suspension m 

rapidly disposed of without causing even the lai 

or physical effects local or general m any of our etp 
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mals Since there is no certain information as to how potassium bitar 
trate is disposed of after its entrance into the peritoneal caMU we arc 
making a special but so far inconclusnc stud> of this point H^v cv er 
ue are assured b\ our work both of its rapid absorption an o 
absence of any s>mptoms of to\icit\ with appropriate dosage ere 
are conflicting reports as to whether or not the use of the potassium 
bitartrate tends to shorten the hfe of the gIo\ cs Lt en if it does it w ou 
seem that this trivial economic factor docs not merit \cr^ serious con 
sideration when weighed against the grave hazards incident to t c use 
of talcum 

CONCLUSIONS 

1 Talcum powder having gamed entrance into the animal bod> 
sets up a senes of pathological changes that may deceptively resemb e 
cancer or tuberculosis 

2 Talcum powder is under an> circumstance a grave menace in 
surgerj Once having gamed entrance into the animil organism this 
powder sets up a rcactioniry productive inflammation that is perma 
nent and progressive and that may be provocative of almost insupcr 
able complications Furthermore postoperative residual tilcum has been 
demonstrated b> one investigator m various intra abdominal viscera in 
SO per cent of patients he examined 

3 It IS certain that even meticulous care m washing on the surface 
of rubber gloves before operating does not guarantee against contam 
ination of the operative field with talcum 

4 The difficulty in substituting for talcum lies in the fact that 
'vhereas an insoluble powder hi c talcum (hydrous magnesium sili 
Cate) sets up a granulomatous foreign body reaction a soluble dusting 
powder dissolves during the process of sterilization of the gloves ren 
denng them adherent and thus difficult or impossible to put on Dry 
sterilization of the gloves might be regarded as a solution of this diffi 
culty but it does not meet the rigid requirements of aseptic surgerv 
and IS h%hly destructive to the life of the gloves Boiled gloves are 
sloppy and generally undesirable 

J Potassium bitartrate meets the physical requirements imposed by 
steam sterilization It is readily and harmlessly disposed of by the body 
tissues and fluids It causes no consequent peritoneal adhesions Since 
therefore there are no demonstrable nsl s attendant on its use it may 
be recommended as a substitute for talc in powdering rubber gloves 
^ It is important that in the process of sterilization the potassium 
itartrate should be subjected only to the now standard and accepted 
technic for sterilizing rubber gloves nameU fifteen minutes of auto 
claving under 15 pounds of steam pressure 
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CARCINOMA OF THE VULVA 
Sm\E\ S Ifmn iMD • \nd Harold M Clarke MD| 

The purpose of this communication is to discuss the topic ai 
cmoina of the VTih a insofar as it is related spccificahj to the dimol 
nuteria! that has passed through the Barnard Free Skin and Qnen 
Hospital during the IS jear span from 19'’5 to 1940 and to reks 
the data dc\ eloped from thts anaKsis of the 63 patients studied Midi 
the alreadj knoun clinical facts bearing on carcinoma In round fig 
urcs carcinoma of the smUa constitutes 4 per cent of all the genirf 
cancers in women 

ANATOMY 

If has been nqrccd bj almost general consent that the tenn rclu 
should embrace the labia majora and minora the testibule prepiia 
fourchette clitoris and Barthohn s gland In general it vm be wd 
that such in anatomical classification is in large measure based m 
topography rather than on specific cell structure for as a matter of 
fact if we except Bartholin s glands all carcinomas of the vuhsbtloa 
m the group of squamous cell circmomas all of them dram into the 
inguinal and femoral Ivmph nodes rtgobrI> and into the line wa 
obturator nodes and all of them run ttpicallt similar courses nttiv- 
tion is made of the carcinomas of Barthohns gland onI> because thw 
growths originating as they do in a glandular organ 
TCimr form rhar characterizes adenocarcinoma as contrasted y'Hb f*'® 
squamous cell t>pc of growth noted aboye 
In our senes of 63 cases there were only ^ instances of 
Bartholin s gland There were onl> 2 cases that we felt assure an 
nated in the clitoris and likcxyisc 2 m which the pnmari e 
seemed to have been in the prepuce Such localizations cannot 
alwavs yyith too great a degree of docmatism because one is 
hard put to it to determine what constitutes the point of origin 
growth that shows cytcnsion m yirious directions Of 
the lesion is so small y\hen first seen that it is limited to . ^ 
or to its prepuce and yyhen a biopsy on this lesion establis 
nosis of carcinoma then we arc on safe grounds in oc 
growth anatornically 

INClOEMCe ^ 

Racial ~nie distribution according to race shoy\s else 

same striking difference tliat has been notable js con 

com paratne fjequ€nc> of malignant tumors m the ^ 

Gynecologist to 'Hie Barnard Ire Sim d Cancer Hosp 

ot .he N., o ,.I anc« 1. . ».c . 11. B >» '-i ^ 

Cancer Hosp r 1 
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trasted with the white races Wc do not purpose to discuss here the 
relation of normal skin pigment to the incidence of carcinoma but w e 
shall content ourselves merely b> stating the fact that m our series of 
patients 59 were white and 4 were Negroes 

Age and Marital Status —As regards age incidence there is also little 
to be said specificallv regarding our patients that is at variance with 
the well known facts regarding the age incidence of cancer in general 
It is not necessarv to discuss the well established fact that cancer is 
predominantlv a disease of the late middle and advanced age periods 
of life Carcinoma of the vnlvn furnishes no c\ccption to this rule In 
our senes there were no patients under 20 years of age In the 20 to 
30 year old group there were 2 patients in the 30 to 40 year group 
there were 5 patients m the 40 to 50 year group 11 patients m the 
>0 to 60 year group 11 patients m the 60 to 75 year group 25 pa 
tients and m the group over 70 vears there were 9 patients Of all 
these patients 60 were married and 48 had had at least one child 

PREDISPOSING CAUSES 

Among the predisposing causes there comes into consideration the 
role of irritatuig tagwal discharges and tratwta In our senes of pa 



nothing pointing cither to a temporal or causal rela 
'P between these factors and the subsequent!) developed malig 
growth Except m unusual instances of v lolence the \ ulv a is not 
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a Site of trauma and the dernmius resultant from acrid and irritatin 
\agm 3 l discharges has not been demonstrably provocatne of car 
cinoma in our patients Since chronic irritation js a factor well know-n 
to be of significance m the chain of circumstances leading to cancer 
we cannot exclude chronic skin irritation as a possible precursonl) 
significant agcncx applicable to the luha We can only sa) that in 
our scries of patients x\e could not relate the tuo entities 
Syphilis IS also often referred to as a possible etiologic factor in 
cancer of the \ iiU a but the reastining underlj mg this hypothesis may 
he said to be loose Anmnintc •u.arts are also frequently linked \udi 
cancer \\ c has c not seen this relationship in our eases and we cannot 
believe it exists save in those rare instances m xvhich a patient per 
sistcntlj irritates the wart In picking and Assuring it Uc hateen 
countered what at first sight seemed to be a multiple (condylomatous) 
wart (papillonn) winch recurred after removal in another clinic and 
which undoubtedly vi as a papillarv squamous cell carcinoma from the 
outset A biopsy would have disclosed the malignant nature of the 
growth at the first operation (Fig 429) 


PRECANCEftOUS LESIONS 

On this topic we inav speak with more assurance whether wed) 
or do not approve of the term precanccrous There are those who 
sav that a lesion is either cancer or is not cancer and that there 
fore the term precanccrous is a misnomer No one however can 
denv that tlierc arc lesions which diinncr their course are repUced 
by are converted into or induce cancer In that sense the term pre 
cancerous fulfills all the laws of ctvmology and pathology witnou 
violating the proprieties of either speech or pathology 

Just such a lesion is leuLophlu of the vulva Here just asm 
volvcment of the lip the buccal mucous membrane and the anus 
leukoplakia of longer or shorter duration undergoes a malignan 
generation At the outset leu! opial la is a chronic atrophic m 
tion involving the entire vnilva or only portions of it so ^ ^ 
thickening of the epidermis and fibrosis of the underly ing ^ 
entire skin area or onlv patches of it take on a blanched par 
like appearance In two thirds of all eases the entire vaiha r 
veneris to coccyx and including clitoris prepuce boia 
surfaces of the labia majora and perineal skm « j np- 

process The disease goes through several stages and 
teal histopathological picture Here however ouf \\e 

ther on the s> mptomatoli^y nor on the pathology o* ^ ^ 

are concerned solely with the significance of ^ to 

cwtsor of cancer of the xulva Wo find in the literature ^ 

the effect that leukoplakia develops into cancer jn pf cancer 

cent of cases and even that it is urLsmbly the nrs ■’ pf pre 
In our series of 63 cases of carcinoma there was a 
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existent leukoplakia in 26 Thus our cases showed a little more than 
41 2 per cent of antecedent leul oplakia 

SYMPTOMATOLOGY AND COURSE 

Our cases conformed so closclv to the classical description of the 
disease that no purpose would he serxed b\ breaking down the data 
ons>niptoms into component parts statisticalU Since leukoplakia so 
frequentl) precedes cancer it is onl\ natural that the earliest s>mp 
toms of carcinoma of the \ uU a should correspond w ith the s> mptoms 
of leukoplakia nameU itching (pruritus) or burning or both itching 
and burning which are frequentK first noted immcdiatelv following 
urination After a longer or shorter period of time these symptoms 
are followed b} complaints referable to ulceration of the growth 
nameU a >ellowish dirts rfwchirge xxhich at first max not be offen 
sue m odor but which later is almost alxxaxs offcnsixe This discharge 
^ax be onU blood tinged at first but sooner or later it becomes 
tranklj bloody This tendencx to bleed is aggravated b> trauma such 
as that indicted bx a douche tip or b\ intercourse at times this hem 
max become massive At this stage patients not mfrequentlx 
report having made personal inspections with a hand mirror that dis 
cosed a bleeding sore Coincident with this stage of ulceration the 
colors the picture more dramaticall) The pam maj be 
oca i?ed at first and is usuallv sharp and lancinating but if the groxvth 
ewnds downward along the ramus of the pubis it max infiltrate the 
be referred subjectixel) downward to the hip or 
A Painful urination becomes more pronounced 

Ind ^ progresses the patient reports a lump in the groin 

incredible stoicism refrain from reporting to 
f P lump has ulcerated and rendered her an of 

ne burden to herself and to those m her environment Meanwhile 
geTiera/ constitutional symptoms so characteristic of advancing 
exide^'^^^ ^eoplasms appear including loss of appetite and weight 
resDi^*"^ anemia and progressive weakness with compromise of 
Prator> and cardiac functions until finallv death intervenes 

TREATMENT 

gener^'^^ The point of view of treatment we mav 

f, e broadlv bv sax mg that a patient mav be subjected to opera 
diamete^^^^ primarv growth be as much as 3 inches in 
proxrd accompanied bv metastatic inguinal Ivmph nodes 

brol nodes in the groin have not become adherent to the skin 

sionsand^l'^ ulcerated Naturallv small size of the primary le 
MTicn Ivmph node involvement give the best prognosis 

pubic growth has extended into the vagina urethra or sub 

T’agina n ^ infiltrated the entire vulva and extended into the 

r IS accompanied b> massive fixed Ijmph nodes that are in 
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process of breaking do%\n radical cure is out of the picture AH that 
can be done for these patients is palbation by radiotherapy or cauterv 
excision plus the administration of sedatixe and narcotic drugs Itnav 
be said here that radiothcrapx except as a palliative measure has no 
place m the therapy of cancer of tbc vuli a not even m the earliest 
and most fa\ orabic tj pcs of malignant lesions 
Operative Treatment— When one is not forced by inoperable dis 
case to rcsorc to simple methods of surgical palliative masures the 
surgical treatment of carcinoma must follow the basic prinaple that 
underlies the treatment of cancer anywhere else m the body namelv 
an adequately wide excision of the primary growth with the exorpi 
tion of all related h mph nodes tliat are accessible to a surgical ap- 
proach Tins means a wide excision of the vulva plus ctosion of the 


nVF YEAR ftFSUXTS OF TREVnrENT !N C4^CE8 OP THE VUIVA 
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date b> his contnbution to the second \olumc of The Treatment of 
Cancer and Allied Diseases b> George T Pack and Edward M 
Lningston published b\ Paul B Hoebcr (page 1783) We refer the 
reader to these U\o sources for details of the surgical technic which 
ma) be regarded as standard toda> Wc ma> remark in passing how 
e\er that a mere cursor\ sur%e\ of the accompanMng tabic of post 
operame results demonstrates that the latest figures show fairlj 
conclusive!) that a standardized treatment has not \et been adopted 
unnersall) When we compare these figures with those for carcinoma 
of the breast for example wc note a strikmgl) wide dnersitj of re 
suits m the reports of Afferent authors If and w hcr\ the operation of 
radical inihectom) is performed with the same consistency of technic 
that go\ erns the operation of radical mammcctomv w e may feel as 
sured that the percentage of 5 year cures will not sarj within limits 
as broad as from 36 to 64 per cent, after radical operation 

PROGNOSIS 

It goes without saying that untreated cases of carcinoma end m 
death (Fig 430) In the senes of 63 cases comprising the patients seen 
by us from 1925 to 1940 a radical \uKcctomy was performed on 40 



Me * simple vulvectomy was performed on 13 patients Ten 

)ected*^°^ Subjected to operation In the whole senes of patients sub 
to operation 22 patients survived for 5 years or more making a 
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5 year survival rate of 41 5 per cent in the whole group of 53 patents 
subfccred to simple and radical vulvectomy^ A breakdoun of these 
ficures shows that m the series of 40 radical vTilvectoinies there vere5 
postoperative deaths and 18 absolute survivals (le without evidence 
of disease) for S years or more In the group of 13 patients treated hi 
simple vulvectomy there were 3 postoperative deaths and 4 absolute 
survivals Seventeen of the 40 patients undergoing radical vuhectomv 
died during the 5 year period after operation and 6 of the simple vul 
vectomy group died m the first 5 year postoperative period Of these 

6 patients 4 siiow ed recurrence of the disease m the inguinal reeion 

In the senes of 40 radical vulvectomies the inguinal nodes were m 

vadedhy growth in patients Fifteen of these 2 "’ showedaumlatenl 
involvement of the inguinal nodes and 7 of them showed a bilateral 
involvement Of prognostic significance is the fact that there was a 
40 per cent absolute S year survival rate in those patients with onlv a 
unilateral lymph node involvement whereas there was onlv a 14 per 
tent survival rate m those with bilateral Ivmph node involvement 

CONCLUSION 

In conclusion then we mav state that carcinoma of the vul'J 
though It may occur at earlier ages is pnnnnlv a disease of ad anced 
ICC It IS frequently preceded In leukoplakia Patholo»icallv the lesion 
IS squamous cell carcinoma excepting only the rare adenocarcinoma 
onunating m Bartholin s ghnds The treatment ot choice ccinsiss oi 
radical excision of the vulva and the inguinal lymph nodes \^Jtnthis 
procedure a prognosis for cure mav be offered in nearlv 50 p« «w 
of the patients so treated 



CARCINOMA OF THE BODY OF THE UTERUS 
Kr\ IN C jMorrin Al D * 

T„,s report .3 based upon an anahsts of 88 cases of 
the uterus treated at the Barnard Free Sk.n ^neer b= 

meen the vears 1919 and 1936 It is estimated that carcinoma of ^ 
uterus IS responsible for 30 per cent of all deaths rom nterme 

disease Of these o^cr 10 per cent are due to carcinoma of 
bod\ This t\pe of cancer constitutes a distinct ^^oup \V ith 
exceptions it is a glandular or adenocarcinoma origina i g 
utenne endometnum in contrast Mith the squamous cc carcin 
the uterine cervtx 

INCIDENCE AND ETIOLO&Y 
Age -Carcinoma of the utenne bod> occurs most 
the menopause the greatest number of cases appearing e ' ec 
fifth and sixth decades Hurnam estimates that after the age 
corpus cancers arc at the lease as common as cenical canc 
Barnard Free Skm and Cancer Hospital senes the axcrage 35^ avas ^ 
and 22 patients had not reached the age of 49 There is no 
to show that gestation has anv relation to the dex clopmcnt P 
carcinoma , a j 

Asiociahon with Myomas -Fibromx omas arc frtqucniK found ^ ^sso 
ciationxvith carcinoma of the fundus Staev reports an incidence ® 
per cent of uterine m>omas in a senes of 269 operated cases 
states that the association is a significant one and mentions incrcasea 
irritation and stasis as possible ctiologic factors where there pre 
disposition to cancer In the Barnard Free Shm and Cancer Hosp 
smes 55 2 per cent of the operated cases had associated mx omas in i 
of these the carcinoma had not been discoxered prior to operanon 
It IS strong!) advised that malignancv of the endometrium e e\ 
eluded by a careful curett gc in e\er> case of mxomi associate wit 
irregular bleeding irrespective of whether the latter be premenopausal 
or postmenopausal It is also important that the surgeon xvho pertorms 
a supravaginal hysterectomy for fibroids should inspect the interior o 
the fundus immediately upon its removal so that the complete opera 
non can be performed if a cancer of the endometrium is present 
Menopausal Relationship —Late menopause is a common observation 
'It vv omen w ho dev clop adenocarcinoma of the corpus Crossen and 
Hobbs m reporting a senes found that the incidence of nte meno 
pause was four times more frequent m women who developed car 
cinoma of the fundus In our senes 544 per cent were actively 


G)TJeco!ogist to The Barnard Free Skin and Cancer Hospital Instructor 
G>nccolop> Uashington Uni ersit> School of Medicine St Louis Missouri 
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menstruiting at the age of 50 vears In one instance menopause ua$ 
debved until 60 jean. We believe that a woman who menstnutes 
beyond the age of 50 should be closelr ohsened and the poisbAn 
of endometrial malignancv carcfullv considered Progress m the con 
quest of carcinoma of the uterus depends not onlj upon advances in 
tcchnic and therapv hut upon earlier diagnosis 
Associated Hyperplesia of the Endometriuni —The relationship be 
tween fundus carcinoma and hjpcrplasia of the endometriuni has been 
the subject of considerable study and discussion As pointed out bv 
Martzloff and others the histologic criteria used bv individual pathol 
ogists in recognizing hvp« 7 ?Iasja n of fundimental tmpoitance This 
diagnosis should be confined to the cases in which there is definite 
proliferation of the endometrial elements Wc noted adcnonijosB of 
the uterus in 14 per cent of the cases of corpus cancer in our senes 
Endometrnl hyperplasia becomes a clinically important finoin m 
women over 50 and those who arc past the menopause Pajne found 
the frequency of the association of hjpcrplasia vvith carcinoma after 
the menopause to be 5 8 times that before tne menopause Four of oai 
patients who da eloped adenocarcinoma had prcMovs curetta « mih 
a histological diagnosis of endometrial hyperplasia Any woman ow 
50 w ho has endometrial lij'pcrplasia should be regarded as a potenail 
candidate for the development of carcinoma of the fundus 


DIAGNOSIS 


Symptoms —In a large percentage of eases the patient appeait w 
be health) and well nourished She is frequently obese and toDoftff 
her symptoms arc attributed to change of life In per cent of a 
cases an associated diabetes was present j k the 

Irregular utentte bleeding is the only symptom usually 
patient This is intermittent m character md mav be present for vv 
at a time In the premenopausal group w/cwerrhrgfr oTVittron 
maj be the onh S} mptoms }n the older age groups the ^ 

pyovjctra is often the first indication that cancer of the 
present Pam is nor n prominent sv inptom although werwf 
may sometimes he present in the cirlj stages due to retame 


secretions rhfreifter 

frregidar uterine 6/eedrng at the time of nienopa^^ ^nndtbtr 
cannot be temporized with The indistriminatc use of ho 
apj for this condition or the employment of radiation wn 
hmmary curettage cannot be too strongh condemned ^ 

Biopsy— The clinical findings arc not condusne and h ^ of 
usual!) established by a careful diagnostic 
malignancy is aroused by an enlarged or 
uterus On account of the frequent association ot ” 
uterine cancer the sole diagnosis of the former m a 
40 should alwajs be regarded with reserve 
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The advantages of diagnostic curettage far ounveigh its potential 
ities for harm This is especialH true in those \v omen \v ho ma\ develop 
carcinoma prior to the menopause WTicrc the svmptoms have been 
proloneed and where e\tensive disease is anticipated a course of 
roentgen therapv mav be administered prior to the diagnostic inter 
ference 

In our clinic follow mg the example of the Radiumhemmet vv e en 
deavor to locate the site and extent of the lesion bv performing a 
f^ractional curettage m all suspected cases In this procedure the cervix 
lower uterine segment and fundus are curetted scparatelv The curet 
ungs are placed in separate containers We hav e discontinued the use 
of suction biopsv on the grounds of unreliabilitv We also consider 
that frozen sections are unreliable as a means of establishing a diagnosis 
ij hazard to the patient All the material removed 

s Quid be thoroughlv studied The patholo_j,ical report is one of the 
aids to diagnosis but a negative report cannot be accepted as final m 
e face of suspicious clinical svTnptoms 


CLASSIFICATION 

Clinical Groups— In order to compare results of treatment v'anous 
?i , groupings have been sugeested In the nonoperablc 
_ ”°‘'"°SJcallv treated group the accuraev of clinical grouping is 
^ Schmitz groups his cases as in carcinoma of the cenix 
dimn c'ctent of the disease HeaU and Brovvn list three 

jL ^ groups In the first the uterus is not enlarged in the second 
L ro the size of a 2^ months pregnane) and m 

ffj disease has extended bev ond the uterus Hev man stresses 

^ special group of cases m which cancer can be 
uuatomicallv and histologicallv m both corpus and endo ~ 
of spphes the term carcinoma corpus et collum to this tv pc 

The ti” 1 classifies it separate!) under this heading He states that 
t'e enti companng different statistics on corpus cancer w ill 

®ud anoth clmic places these with the corpus cancers 

classifir t cervical cancers We have adopted Hevnnans 

Canr/*f regarding this tv^ie of lesion m the Barnard Free Skin ani- 
g"^f^ospitaI clinical records 

cinomaof^fh -^lan) pathologists have stated that car 

grades h ^ f uterus occurs m several distinct varieties or 

same nr/.«, different histological patterns in the 

relaoon^htn t Heal) and Cutler claim that a definite 

^nd sensiri between histologic structure grade of malignancv 

rcsulfc' o which has an important beanng on the 

*ohlv on laboratorx does not attempt to set up grading based 

''hich histopatholog) but does recognize two groups 

the histologicallv —the adenoma malignum group ♦ 

carcinoma group In the adenoma malignum group the 
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tumor is MeJJ dj/Terentwrcd superficul jn character and tends to a 
mam localized m the uterus The grade of mahgnanci is low and 
althoxjgh the lesion is not relainely a radiosensitive one it responds 
well to radium thcrapj The percentage of cures is hi h, irrespective 
of the tj pe of treatment employed 
In the adcnocircinoma group the tumor cells arc undifferentiated 
vers anaphstic and mvadc the stroma The lesion is \cr> mail n t 
and metastasizes carh It is highl) radiosensitive and the results ob 
tamed vv ith irradiation \v hether or not combined with surgery are far 
better than when surgen alone is employ cd The cases are about 
equaKv divided between these two groups 

METASTASIS 

Afenstases tend to remain regional in corpus cancer Endometnai 
cmboli maj account for imolieinenc of the tubes and pelvic pm 
toncum Metastasis to the manes and Iv mph glands occurs throvrS tfe 
U mphwtic s> stem The bones and lungs can become secondarily in 
solved via the blood strcmi Gravit) implants may spread the dis- 
ease to the ceniv or the vacina Tlic cancer frequently mvsdts the 
uferinc w all and penetrates to the serosa and adpeent organs 
It sometimes Inppcns that v table cancer cells arc squeezed throu n 
the tubes or spilled into the operative field dnnnc the performanct of 

a hysterectomy Behnev cues 2 operative cases where groups of cancer 

cells had been pumped into the tubes and cul dc sac respectiveh m 
the course of inserting i radium cipsiilc through an inadequateb 
lated cervit 

It follows that cerrim precautions are indiuated when an 
for carcinoma of the corpus is performed The cervical canal shw 
be picl cd with a small gauze pack and the external os • 
suture In vitriml hysterectomies uc circumcise the cervix 
above the external os and brmvr down an occluding flap oi ^ 
Mlvcn the abdomen is opened the fimbriated ends of the uiots s ^ 
be tmmcdnte}} damped to prei ent any spdl ® 

should be used for tnction on the uterus and the latter shou 
handled as gcntlv as possible diinng the operation j 

When the vaginal vault is ampunted a cautery knife shou 
and the vaginal cuff circfiillv clamped off above the line o 
If contamination is suspected a course of deep \ ray 
be administered postoperatn ely to the vaginal vault and pe'-t 

TREATMENT 

Each patient with carcinomi of the corpus {vcwsf 

problem No standardized plan of therapy can be ® ^ 
irrespective of the type of treatment the ultimate P’’'^ 
upon a number of clinical factors which must be caret > 
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These include the age and general condition of the patient the dura 
non of the s>mptoms prior to diagnosis the extent of the disease and 
the histological pattern of the lesion 
In ivell differentiated lesions confined to the endometrium a simple 
pavhysterectomy constitutes an adequate therapeutic procedure The 
reported results however varj considcrablv and as Hcaly points 
out One IS impressed b> the evidence that panhv stcrcctomy has 
failed to give a 5 >ear cure rate above 50 per cent in the majority of 
leading cancer clinics The practical difficulties experienced in mak 
mg a positive clinical and pathological diagnosis and the part played 
by hysterectomy in accelerating metastasis must be tal cn into consid 
eration The protection afforded b\ the uterine wall and the acccssi 
hiiity of an endometrial carcinoma render it possible to administer 
concentrated doses of radiation to this lesion w ithout undue risk to the 
patient In about a third of the patients presenting ihcmselv cs for treat 
ment radiation is the only form of therapy that can be considered 
justifiable 

In the Barnard Free Skin and Cancer Hospital we believe that 
better results will be obtained by combining snrgcry %,ith preliminary 
inadiation A course of deep x rav therapy is administered following 
"hich an intra uterine application of radium element is made The 
uterus IS then removed if surgically feasible within 2 to 4 weeks of the 
radium treatment In an effort to administer a homogeneous radiation 
be method advocated by Hey man and introduced by Arneson is used 
s? ^ 'iterus is packed xvith a number of capsules of weak 

tength varying from 2 to 10 mg The calculated dose is administered 
in one treatment and varies w ith the conditions present It usually does 
not exceed 3600 mg hours Where surgery is not contemplated the 
ose IS considerably augmented and a curettage is frequently done 
order to exclude persistent disease 
esulh^The results arc calculated on the basis of 10 S and 3 year 
UAivais In the Barnard Free Skin and Cancer Hospital senes the 
forest results w ere m the cases w ith cerv ical inv olv ement although a 
fority of these w ere not adv anced cases In the inoperable group no 
years 20 per cent survived 5 years and 25 per cent 
of disease 3 years after treatment In the operable 
mern-^ ^ rate of 67 7 per cent was obtained Improve 

it\ can be chieflv effected by earlier diagnosis The major 

resDo Suant tumors are discovered b\ alert phvsicians and the 
(Tpn improvement lies not with the specialist but with the 

general practitioner 
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THE DIAGNOSIS AND TREATMENT OF CERVICAL CANCER 

FbedericivV Emmert MD TAGS * \m> 

Harold M Clarke M D f 

Experience and obsenation m the trcitmcnt of carcinoma of the 
cervLx at Barnard Free Skin and Cancer Hospital over a period of 15 
years form the basis of a stud\ on present da> methods of diagnosis 
and treatment of such a widespread disease The gynecological depart 
ment has seen over this period of \eirs approvimately 1000 cases of 
cancer of the cer\i\ the disease constituting oxer 80 per cent of the 
hospital admissions on this service 

PATHOLOGY 

Squamous cell carcinoma of the cervix begins as a small circum 
scribed lesion at the external os and b> rapid and limitless proliferation 
of its cells spreads in three directions outward into the lumen of the 
vagina sidewise o\er the rest of the \aginal portion of the cervix 
inward into tissue of the ccrxix The outward or c ertwg i^rowth pro 
duces a conglomeration of high papillarv structures composed m the 
inam of masses of epithelial cells which arc feebly supported bv deli 
cate connective tissue fibers but richly supported with blood vessels 
The slender fingerlike processes anastomose freelv with one another 
ov means of the proliferating cells thus forming a solid new growth 
{% 451) By lateral extension over the remaining outer surface of 
the cervix the new growth increases m bulk and at the same time its 
cells mvade the underly mg tissue of the cervix destrovmg the normal 
cells m their path and firmly anchoring the neoplasm m foreign tern 
torv Eventually the tumor may attain a very considerable size and fill 
the upper half of the v agina completely 

DIAGNOSIS 

Signs and Symptoms —The malignant changes here described in 
fief rnay go on for quite some time without giving anv outward 
of their existence The patient feels perfectly well and there is 
first only a slight serous transudation hardlv enough to attract the 
attention of any except the most fastidious woman The first danger 
^'gnal comes m the form of a slight tinge of blood in the heretofore 
c ear secretion from the vagina The cancer cells may have eroded 
capillaries m the delicate papillary projections which constitute the 
Afore often the scant admixture of blood is due to trauma 

T Gynecologist The Barnard Free Skin and Cancer Hospital St 

Missouri 

vhe National Cancer Insttute at Barnard Free Skin and Cancer 
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T^crc IS fre<jucnc occnsjon for injurv jn the vagina The passa eof 
constipated stools the heir of a v aginal douche the touch of the 
douche nozzle or of the penis m intercourse udi suffice to bieaV oS 
some of the slender stems of the growth and even a slight nse of 
Wood pressure incident to Mtintr a burden will be enough to burst j 
blood vessel m the tumor—all traumatisms which normal tissue could 
casil> withstand The amount and duration of bleeding will then 
mcrclv depend on the sire and number of blood vessels which hart 
thus been opened A sharp hemorrhage inaj therefore occur now and 
then but without predictable rcgubntv Such profuse bleedm shut 
no relationship w hatev cr to the menstrual period a most significanf 
diagnostic sign w hich stands m marked contrast to the faith re<njhr 


1' II t* 

Jav *' ^ 

r ^ ' 

^ <-s' ^ ' i ‘r 
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r g W "Squam u c H «r noma of tht ctfwx HW 

hemorrhages caused bv fibroids TIic most impomnt 
carcinoma of the cerviv is abnomnl tgnnl 
patients arc indigent m the cathest cases seen 5“ 'i. Wffdia? 

sought medical care until thev have experienced “ 
for a period of 4'/ to 6 months nic onset of kukorr e 
of a moderate nontroubJesome vagwal ^^'^charge to 
flow are fairJy common signs that are too frequenti) fc 
Inspection ^nd Pa!pahon~If a digital evamination 1 
tumor IS still intact the finger feels a mass a caol^ 

presenting an irregular surface which except o'! I?*' 

flower The first sensation to rfie touch « that of h Je^pure 
very surface which seems rather soft This hardness c cecep 
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the finger can penetrate \\ ithout much force deeply into the tumor and 
gouge out large pieces of tissue Rarel> is the cauli/louer grouTh in 
tact Superficial destruction of the surface has taken place septic and 
saproph) tic bacteria ha\ e effected an entnnct and hiA c led to infection 
and necrosis -w ith widespread disintcgrition of the tumor The result 
IS the formation of a crater with a sloughing base which exudes a 
dirty brownish gray off ensu e discharge 


f ^ O’ 

» vf » N- r- Mr /-r», ,,J* ‘ 

’ t if - -SiT ' r ’ 
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' 7? 1 ^ i'- •>"■' ' 7 

/ * ^ a ^ 
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I iR 4J’ —Adenocarcinoma of the cerMx (x 130) 


oinfT ^ erting ty pe of grow th is absent from the begin 

jj the im erting tendenc\ of growth is in e\idence These 

cha ^ where the cancer de\elops on the basis of an erosion The 
IS then the formation of an ulcer which in its 
“^'elopmcnt undergoes changes which are similar to those 
In* cauliflower growth 

distmcth MSible and palpable sqinvtous cell 
danire^ cervix which because of its exposed location presents 

bidden ® compartneU early stage the adenocarcinovia 

^ It is within the cervical canal escapes detection for a long 



1188 


FRLDIRICK \ EMMERT IllROLO \f CLARKE 


time (Hj, 432 ) Here the t^lindncal epithelium developing mil ni-n 
chancrertstics penetrates decpl) into the substance of the cenitbs 
fore mcrcastd secretion and hemorrhages mav attract attention T>t 
CNtcmal os mav long rennin intaa and the normal appearance of iht 
small round opening of nulhparous women or the slidike os of ndc 



STAGE il 

j (, 4]) _ciin I i.r upnj. of caranonu “f ^ ^ 

^ t iheLcgueofNatoftV 

(urous pincnts ina> dci-mc the J'l' 

Into the cervical canal reveals a cavit> of “ ' 

On bimanual evaminanon and i fjTa 

non the ballooning of the cervie leads to the ,„a h'* 

of the insidious growth of f. ' ceil I«'o« 

this tumor is less radiosensitive than stiuaino 
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STAGE IV 

r g 433 —(.Continued ) 
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'V tlABKE 

/ore increased 

e\Knial os ouj l„„g nnaia intjct ,nrf 

snnll round opening „f „„,,,p„<,„, orTslX^Tf 2 



r» the Lrague of Nat on 


parous patients ma^ deceit e the ewmincr The introduction 
mto the cervical canal reveals a cavity of at tunes surprbm<^ 

On bimanual examination and parricularJj by recto abdoininal^’^ 
tion the ballooning of the cervix feark to the right diagnosis 
of the insidious growth of adcnocatvinonn of the cenix 3"“ ^ 
this tumor is less radiosensitive than squamous cell lesions i P 
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Stage I 

1 The carcinoma is strictl) confined to the cemx 
Stage II 

1 The carcinoma infiltrates the parametrium on one or both sides but 

has not in%adcd the pcUic wall 

2 The carcinoma infiltrates the \agina but docs not imohc its lower third 
J EndocerMcal carcinoma which has spread to the corpus 

Stage 111 

1 The carcinomatous infiltration of the parametrium has invaded the 

peUic wall on one or both sides On rectal examination no cancer 
free space is found between the tumor and the pelvic wall 

2 The carcinoma imohes the lower third of the xagina 

3 Isolated carcinomatous metastasis arc palpable on the pehic wall (irrc 

speeme of the extent of the pnmarj cenical growth) 

Stage IV 

1 The carcinoma imohes the bladder as determined b> cjstoscopic 
examination or by the presence of a \esico vaginal fistula 
‘^^rcinoma imohes the rectum 

3 The carcinoma has spread outside the true pehis (below the saginal 
miet aho\e the pehic brim distant metastasis) 


TREATMENT 

Roentgen Therapy— The diagnosis hating been made and the clinical 
grouping agreed upon the patient is immedtatcK referred to the De 
Radiotherapj under the direction of Dr Edwin C Ernst 
all cases m which radiation {x n\ and radium) is to be the sole 


method of 


.L treatment a calculated dose of 2500 roentgens to the site of 

liver ^^^**^tercd This dose is the amount of radiation de 

the depth of the tumor with a 200 kv 18 ma machine at a 
using a filter of Thoraeus This computation 
on Ernst and D J Verda on a senes of patients and 

phantom b> the actual measurement of the number of 
sertetf^^^ delivered at the depth of the tumor with an lonometer in 
obser\^*^ cervLx through the \agina Charts were made from these 
b)-* their use the amount of radiation that can be 
determ^ r ^ tumor through a twoi' port mav be readilv 

usualli small individuals 4 ports 2 anterior and 2 posterior 

aperinptl extremel). large individuals 6 ports including 

’^nits of 7 sometimes necessar> This dose is administered in 

Surcerv ,c Per port using two ports a day When radical 

tbatthi? o contemplated onl> a half dose of \ ras is given as it is felt 
•flection j radiation reduces the actuit> of the tumor and the 

down j increase operating difficulties nor slow 

Sor 7 as does the larger dose 

patient iTari completion of the prescribed \ rav therapy the 

treatment hospital after an interval of three weeks The 

"c Prefer more advanced groups differs m that 

ical abdominal h) sterectomy for the earlj cases but 
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regard surgery for the more ad\anced cases as contraindicated The 
principle of the radical abdominal operation consists in the removal of 
the entire uterus with a good portion of the upper \agina the entire 
surrounding connects e tissue containing the 1> mph vessels of the 
uterus and at times the regional nodes The umer is dissected oat (o 
protect it from jnjur> during the excision of the parametria Tht 
ureter is not how c\ cr stripped of us nutrient \ essels If the ureter is 
stripped a high incidence of ureteral fistula will follow 
OriginjIU it was thought that the removal of the parametria mjs not 
ns important as the excision of the Ivmph nodes because the 
vessels served onlj to transport but not to hold the carcinoma while 
tfie nodes were the lodging place of the disseminated disease He 
know that mctastascs to I) mph nodes occurs frcqucntl) m carcinoma 
of the cervix In stage I cases there is mvoKement of the fegionai 
nodes m one fifth to one tenth of the cases in stage II cases metasutic 
nodes are found m one third to one half of the patients and m case 
vuth infiltration of the panmccria to the pelwc wall node metasuso 
arc found in about 64 per cent of such patients Tlic hope of Jfflpros 
mg the end results bj removal of the ijmph nodes k qucsfioiuWe 
Further investigation is being done in this clinic to deterruethe 
efficacy of iliac 1> mphadcncctom) 

Schaiira believed tliat iiulignant cells are cither destroyed in the 
lymph nodes or that thev assume a latent stage of long dentsaa He 
was able co dcnionscrace Ivniph node mctastascs in ’0 to 40 pw cent 
of his operated cases He beheved that a radical removal of them 
volved nodes was rarely possible or successful because 
group of nodes which arc inaccessible surgically became involved a 
about the same stage of the disease as the surgically access ole luv 
group of nodes He also recognized the fact that a block 
of this area could not be done and that inevitably mah nanc 
would be left behind m a dissection of this area kVertheim n 
the same view when he wrote the extirpation of lymph gun 
contribute nothing toward the improvement of the end results 
In our recent study of cases followed 5 years or more 
years of 1928 and 1938 141 stag® I pro' on cases of squanom cf 
cinoma of the cervix winch were treated with radical n . , 
hysterectomy were found In a few of these patients 
iliac nodes was accomplished but m most of them ^ 
was not attempted There were 6 postoperative deaths m t ^ 
all but 1 from peritonitis Of the sunning 35 cases I pa 
recurrence in 2 y ears I died of other causes at the end o ^ 
without evidence of recurrence and 33 were aUve and ojt 

case 5 years or more following the operation In recent \ a 
of sulfonamides has reduced the incidence of f,afc con 

does occur improved methotfe of combating the imec j 

siderably reduced the mortahn Since 1958 18 additio 
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dominal hj’sterectomies ^\e^e performed for squamous cell carcinoma 
with 1 operatne death an operatite mortalitv of 6 per cent In all 
there Mere 63 of these operations performed since 19‘’8 with 7 post 
operanre deaths an operatne morta!it\ of 11 per cent These excel 
lent results should be credited to the late Dr Fred J Taussitr who 
performed orsupenised most of these procedures 
The absolute sunnal rate of 5 %ears or more without ctidence of 
cancer for stage I cases hating radical abdominal h\stcrectom\ was 
83 per cent as compared w ith 60 per cent for 27 prot ed cases of stage 
I carcinoma of the cert i\ treated w ith a full doses of \ rat plus radium 
As stated before radical abdominal htstcrcctomv for carcinoma of 
thecertix is limited to stage I and to those patients who are excellent 
surgical nsVs because of age and general phtsical condition The pa 
Rent should hate an apparent surtital of at least 10 to 1> t ears after 
the operation There should be no actite infection of the cert lx or in 
the ragina The inditidual past 50 tears the nephritic cardiotascular 
obese or cxtrcmelj anemic patient is not suitable for this ttpe of 
surgerj 

^Tepjratwn of Panei/r — .For a week before the operation the patient 
ts ^tructed to use 1 8000 potassium pcrmancanate douches ttt ice a dat 
2nd on the preoperatite dat zephiran instillations are giten morning 
2nd ctening The patients blood is ttped and cross matched and 
2rrano'en]ents are made to hate a blood donor atadable dunng the 
operation In the operating room taginal preparation using 3 per cent 
and alcohol is used and the bladder cathetenzed The patient is 
en turned on her side and a spinal anesthetic is administered using 

novocain 200 mg 

Hysterectoj/ry —After the abdominal preparation 
e abdomen is opened through a suprapubic midline incision The 
is carefullj explored and parametria felt for infiltra 
n tnouf'h time has now elapsed since the administration of the 
j to make It safe to place the patient in a fairlx deep 

'wth position The intestines and omentum are packed back 

n ht f ^^^lliorn rubber sheet and the pelxic organs ex^posed The 
SQturp* 1C Iit,ament is clamped cut and secured xMth a 

same j ^ round ligament about 4 cm from the uterus The 
n ht h j ^ earned out on the opposite side The leates of the 
^oneum^ f ligament are separated and the reflection of the pen 
Miiiw ^ bladder is incised B\ blunt dissection staxing snuglx 
b«lo\i th ^ cervix the bladder is reflected to a point well 

furth^ usual!} about 4 cm The leax es of the broad ligament 
of ^^P^rated and the ureter identified clinging to the posterior 
^hroush bgament It is dissected free so that its entire course 

^ field can be visualized The utenne vessels are 

icrioilv j secured and cut about 2 cm from their ongin Pos 
^ dissection is carried down close to the rectum to a point 
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mcH below the ccr\LX Protecung the ureter the leaves of the broad 
ligament arc cut w idcl> and thca after clamping and cutting the pars 
metrium the vagina is approached latcralh Suture ligatures then it 
place the clamps The same procedure is earned out on the other side 
The vauma is opened and an adequate cuff of the v^ina is removed 
\v ith the uterus Tlic distal edges of the vagina are held with ADb 
clamps a Y dram is inserted into it and the vagina is closed looscK 
about the dram Sulfanilamide powder is spnnUcd over the raw sur 
faces ond tJjc penro/jeum oicr the pch/c fiooc it hreogh! tegtther 
w ith a running catgut suture The round and infundibulopelvic 1: a 
ments are caucht with a suture and approximated to the lateral ed es 
of the vagina for support Addifional sulfanilamide ponder u used in 
the pentoneal cavitv and the abdomiml wall is closed in lajers The 
procedure seldom results in shod The most dangerous complication 
that we have encountered m the past has been infection which k cot 
bated with the sulfa drugs and supportive measures 
Other Stiri*tcal Mciboh —Other surgical methods were emplovedin 
this clinic during the period studied The radieat u^tnal hysineemn 
under local anaesthesia w as vised bv the late Dr George Gellhom on 
1’ cases with ^ saKvgc of 75 per cent after 5 or more vears Atdurt 
time the recognized lower mortahtv of the ScbriiW rafie^/ vajwi 

hysterectomy w vs considered This operation permitted as evtensnesn 

cvcision of the parametria and v atrim as can be made b) tht abdomiMi 
ipproach An accurate removal of nodes cannot be performed b\ tnis 
route but since the success m operating for cervical caranoma lies s' 
the most radical possible cvcision of the parametna and vagms. tbere 
moval of the nodes comes less into consideration Smtple upri 
hysterectomy w as performed m 10 cases In the tnajoritv of these 
the malignancy was an early one on a prolapsed cervix (Fig ■134) but 
m two C 1 SCS the malignancv was unsuspected until the specie™ 
examined following opcntion The sunival rate in this group 


per cent , , 

Radium Implantation m Poor Operative Rub -If the patient « tt ^ 
a poor operativ e nsl operation is not attempted further 
consisting of radium implantation A method of 
which has proved quite satisftctorv has been introduced 
piial by Dr A N Arncson and has been found readiK a 
almost all of the varntions of all stages I through U 500 O 

to administer to the tumor at one time a dose bewcen 50 
mg hours well filtered and well distributed This JJJ^s i5 
usually be adequatelv done under tw ihghr analgesia 1 . 

sounded and the ccrviv os dilated so that it will nim of 

capsule which contains m tandem three 25 mg need es m ^ 
platinum A piece of spon^ rubber is then trimmed 
snugly vip against the ccrviv In the ordinarv case juch a 

m 1 mm of platinum are embedded m the sponge ruoh? 
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manner that one needle \\ill fit snuglj up into each lateral fomu and 
an additional 10 mg needle in 1 mm of platinum is inserted m the 
sponge rubber in such a manner that it \^ill lie across the area of 
greatest imoKemcnt The sponge rubber is then placed against the 
cenn so that the contained radium is in the desired relation to the sur 
rounding structures The clasticm of the rubber keeps the \agina 
expanded thus proxiding distance The snug fit of the rubber enables 
the position of the implant to be maintained Stout threads are fastened 
to all radium needles and these threads arc tied to a \aginal pack xvhich 
IS inserted oxer under and behind the sponge rubber applicator in 



xaei^*T * 1 ? distance of the radium from the bladder rectum and 
^dvant ^ holding the applicator firmlx in place One of the 
that^tK^^^ sponge rubber technic for implanting the radium is 
nicer th of the radium can be highl) individualized to 

planr t ^ of different cases This method of radium im 

resulted m a 38 per cent survival rate for 47 stage II 
so treated from 1936 to 1938 

t\^f^ rather stronglv that a full dose of radium should be given in 
''Rh sm^U radium is prescribed A few patients were treated 

because b ^ because the apparent involvement was slight and 
ntn the response to \ radiation and the microscopic appear 
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ancc of the lesion indicated a radiosensitive tumor In the patiaitsso 
treated there was unfortunatclj a high recurrence rate 
Operative Procedures for Advanced Stages -Operame procedures 
has e also been cmplov ed m the treatment of stage II wreinoma of die 
cervu but thc> have not been general!} accorded fa\or Mostmpot 
mnt of these m this clinic has been the Cainug ihac iyviphcdmami 
Dr Taussig s plan consisted of following a full course of t raj by i 
resection of as much as posible of the l> mphaiic tissue about the ibc 
bifurcation obturator space amJ the evremal Jjac vesseb Two arris 
after the operation a full dose of radium was given Early results 
tended to show that this method would increase the survivals in sugt 
n lesions Alorc recent investigation with a follow up of the 72 cases 
so treated between 19'’8 and 1938 show no significant difference k 
tween this group and cases treated with radiation alone There were J 
operative deaths m this senes Twenty nine patients had positi« 
lymph nodes removed and of this latter group only 3 were ahie and 
well 5 vears after the operation One of these 3 had in addition ta the 
gland dissection the mtra abdominal implantation of radon seeds 
Other operative procedures for stige H cancer of the cermbive 
been attempted Radical abionitnil byst^rectovty and the fsiic^ 
Schnita igtnal hystenctovty were performed in a few cases Twoof 
the 4 patients who underwent radical abdominal hysterectomies sur 
\ ived 5 > ears or more w ithouc recurrence as did S of the ? who «<ff 
given the Schauta operations These were verv early stage II cases 
Radium Impfanlation in Advanced Cases— There were 14 cases « 
which mrnj abiloniinal miphncarwn of radon seeds was used beneaw 
the peritoneum in such a wav that they formed a complete nngaronn 
the periphery of the cancerous area Particular attention was gi'W*® 
the iliac triangle with its nodes the vesicovaginal septum ^ 
uterine ligaments and the sniall node between the ureter 
artery These cases w ere not carh and out of the H patients 4 lut ^ 
vears or more This procedure was tried m 7 stage HI cases aa 
patient survived r 

Our results with ndvanted vises of cervical carcinoma we 
tbsippomtmg Onh ) per cent of ’’^O stige III cases seen here 
1928 and J9J8 of u Inch jpprovHimcIv 2’0 completed the p v 
course of thenpv sunned five ycirs or more 


SUMMARY J 

ihe treatment of cancer of the cervix leaves much ^ K j.j,osb.. 
Our success with eirlv ciscs holds out a plei for an ^ 

While the immediate mortality following 
sidcrably less than that following hysterectomy the la ^ 
often leading to death are definitely more frequent n -j^sents 
radical surgery^ in patients who arc good [..[^erv 

nitc advantages over radiation In stage U cancers ra 
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too hi»h a pnmarj mortalm hence radiation of the pnmar). lesion is 
adiisable We are not prepared to sa> at this time \\hether radiation 
combined ^\ith the renio\a! of the mduidual iliac glands will increase 
thesunnal rate In stage III and stage IV cancers radiation is the onl> 
means of treatment 

Further obser\ations will be neccssar> to establish the ideal methods 
of treatment m each indnidual case 
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PRESENT CONCEPTS ON THE TREATMENT OF CARCINOMA 
OF THE PROSTATE 


RohfrtA Mooke MD PhD 


In the spring of 1941 Huggins Staens and Hodges reponed thtir 
cxperjcntcs in tlic treatment of prostatic carcinoma b> castration Jtjs 
the purpose of this piper to present the scientific basis for the choict 
of treatment and to rcvicu bricflv the effects of the various theta 
pciitic procedures 


BACKGROUND 


The obscrtation ivbich through correlation with many others even 
ctjalJy leads to the modem treatment of carcinoma of the prostate vss 
first made sesenl centuries ago Some time in the dim past ptobabh 
first by accident man noted that remosa! of the testes \vas foUoMcd 
by certain distinctive changes In animals there was a tendency tok 
come more obese and less active In chicVcns there was atrophy of the 
comb and wattles so chanctcnstic of the rooster In man if castnoon 
was carried out before puberty there resulted a person with little or 
no sexual drnc It is hirdlv ncccssarv to point out that this uastre 
basis for the tisc of eunuchs in the harems of Turkey and China 
With the development of scientific inquiry in the eighteenth sm 
nineteenth ccnnirics efforts were made to study in more detail Mf 
effects of castration One effect present in all animal species is ^ 
atrophv of tlie prostate After removal of the testes the prostate « 
creases progrcssiv cly m sire until no more than a slight rhicUnm s" 


induration about the urethra can be palpated by rectum 


study reveals a decrease in the si/c of the acini and a change 
normal columnar cell to a cuhoidal or flat type 
This distinctive fact— atrophv of the prostate on L„t 

fallow ground until the discovers of the so called sex hormones 
1930 except for the utilization of it for a short period between 
and 1900 in the treatment of nodular hy pcrplasia of the 
Effect of Androgens on the Prostate — Iniection of most 
androgenic substances leads to hv pertrophv and hv pern asia^ 


prostate Tn the normal animal there is an increase in 


epithelium and m the castrated animal a restoration of 
to the normal and an increase in the size of the entire B 

ihe Prosfate-Commly, 


Effect of Eifrogens on file Prostate -c-om™"/ 
atrophv of the prostate and metaplasia of tlie epithe m — . ^ 

Con Iting PatlioloR r The B mard Free Sk n a St 

r of P holopy Wahngton Un er ty Sch ol of ^ 


fe sor 
Mi«ouri 
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to a transinonal or squamous type Estrogens also elicit a specific re 
sponse in certam structures of the male organism derived from the 
mullenan ducts the prostatic utricle the epithelium over the \eru 
montanum and the appendix testis The epithelium of these responds 
bj squamous metaplasia and kcratimzation 
Neutralization of Androgens by Estrogens— If both androgen and 
estrogen be injected in proper proportions the effect of the androgen 
IS not elicited This neutralization is observed when the ratio by 
weight of androgen to estrogen is about 50 to 1 With less androgen 
there is an estrogenic effect and with more androgen there is an andro 
gemc effect 


Phosphatase and the Prostate —In the 1920s it was noted that the 
unne contained a relatively large amount of an enzyme capable of 
njdroI)’zing organic phosphates at a pH of about 5 0 Little further 
tmestigation was needed to demonstrate that the source of the phos 
Pp^®''3s largely prostatic secretion 

"®*P^*^**® Carcinoma— In a systematic study of the 

3cia phosphatase activity of the blood it was noted that most pa 
ents vuth prostatic carcinoma showed increased values up to 1000 
“(Gutman and Gutman) 

tissup^ °®'®lopnient of a method for the staining of phosphatase in 
m rM Gomon allowed a more minute study of the enzyme 

coma? cellular structure Normal cpithelnl cells of the prostate 
Ron F ^ ^ ^niounts of acid phosphatase which decreases on castra 
iR acid^pho neoplastic cells of prostatic carcinoma are rich 

n^onclijjions -Here are the facts How may we reason with them^ 
WicaU ^ prostatic carcinoma resemble the normal cells physio 
atroph^ containing acid phosphatase The normal cells will undergo 
neutrali?^ u ^rom the testes is withdrawn by castration or 

effectii ^ j estrogen What would be the effect of decreasing the 
thatch carcinoma^ It is to the credit of Charles Hug 

deeded ^ logical question tried the procedure and sue 


types of therapy 

'^^pressio presented in the preceding section indicate that 

"’’ght be^ ^ effective androgenic stimulation to the prostate 
treatment of carcinoma of this gland There 
gens relat^ roday three basic procedures to lower or block the andro 
^be source^'^f e»f the testes by radiant energy removal of 

*ridroppn ^esticular androgen by castration and neutralization of 
Althol/ “^"'•"‘stration of estrogen 

theranv ^ tf favor irradiation most urologists use castration 
apd the Of the estrogens diethylstilbestrol 

^ 5 me ®^Ter have been most widely employed in doses of 

y mouth three times a week A few who use the combined 
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trearmcne administer htser doscs-IO mg per day for 5 to 10 (fjvs-in 
order to secure a rapid effect m the iirsr ^veelis after castration 


RESPONSE 

The response in circinottKi of the prostate to lo^vennJ, of the efftc 
tit c androgen b> any of the three procedures has been httk short of 
amazing m three quarters of the patients For ckntv the ^scu$ ion 
«dl be presented under four titles effects obser\ed dmicalH eftetts 
on laboratorj rests effects observed radiographicali) and effetts ob- 
served 3n3tomica]l> 

— W viKttv a {cv. da> s the pstieRt who hi 
had intractable pain foe weeks or months is greatly rchrved The pi 
of bonj mctastascs is no longer disturbinc the appetite imptmt" 
tJierc IS 3C Jcist some sense of well being reaching a roawniiunycDtfi 
m from to b weeks The weight increases and as much as SOpooni 
IS gamed m from 6 to *> months Ldema if it has been present & 
appears 

The prostate decreases progressively in size and becomes somewhat 
softer The patient who was unable to void because of ptostioc ob- 
struction of the urethra can again empt> his bladder An> s tuldtat 
w hich w as present is lose and some symptoms of the clinwereriam nuj 
become evident cspccialh hot flashes However control of 
usually accomplished bv the administration of 1 m** of siioestra 
daily 

fn patients treated with estrogens the side effects are apparent 
nor disturbing A few (.omplain of nauvea anorexia tenderness oi the 
breasts and atrophy of the ivstes , 

Effects on Laboratory Tests -There is a precipitous fall m the iao 
phosphatase in the blood so that within a weel there is 
to the normal Tljc aJLabnc phosphatase usuall> inctnys ^ 

weeks and then falls to the pretreatment level or lower 

If an anemia were present a slow restoration to nomiJi is seen 
to f moiicfts afrer beginning treatmenr . . 1 ^. 

The effect on the urinary cvcrciion oi bftmoncs dep^ ^ 


ine cjiccf on me urmaiy cw-ivuuu nvo..'— fn,rtper 
procedure Used With castration the urimr> estrogen ta» ..much 


cent of normal the urinary H 
as IQO per cent above nornnl and the gonadotropin met 
With estrogens the urinarv 17 kctostcroids decrease 
Effects Observed RoenJgenograpHwftlly —In most 
Uttle observable change m the bon> metastases m d« 

progressive growth Howirter m a few patients t ^ si 

posits gradually decrease irt size and so far as can b« m the 

the roentgenogram disappear Similar in olwtion 
lymph nodes has been observed . jjj,pro\ 

EffecH Observed AnafomicdUy—Not only is ther pjoea« 

{jicot but the structure of the neoplastic cells is a 
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treated ^\lth dieth) Istilbcstrol Schenken Burns and Kahle describe 
the process of involution as follows The first stage of regression 
shotis a decrease in the size of the nuclei and condensation of the nu 
clear chromatin Nucleoli are no longer \isible and mitoses are absent 
The c) toplasmic \acuoles are located predominant!) at the base of the 
cells The nuclei in the second stage arc pjknotic The c)toplasm is 
practicalh clear and the cell membranes ha^c ruptured resulting in the 
coalescence of the \acuoles With the rupture of all the cell mem 
brancs the pyknotic nuclei and cell membrane fragments arc clustered 
m the acinar space The end stage is represented b) the clear acinar 
space containing onl) remnants of p>knotic nuclei My own limited 
obsenations are entirel) m accord with these careful studies of Schen 
Ken Burns and Kahle 


OUTLOOK FOR THE FUTURE 

Only 4 years ha\e elapsed since the more mtensne study of this 
problem was begun There is general agreement that 75 to 85 per cent 
d undergo castration for carcinoma of the prostate are 

chmtely improted for some period of time As expressed by one 
responses in a period up to a year are without precedent 
^ ^'^P^riencc of this clinic Some report that after 1 to 2 
progressive growth of the neoplasm despite 
'mproud estrogens The other SO per cent are still 

‘Answer to the question what will be the situation after 8 or 10 
1930 gnen m the report of Randall who in the earlv 

empirical grounds castrated 5 patients who had advanced 
0201 ^°"^^ prostate None were cured but with all life be 

j ^^^‘^'vorth while Regardless of the ultimate fate of the cancer 
pbshed^h^ ^ ^ ^ prime functions of the phy sician is accom 

pain T iriodern treatment of prostatic carcinoma— alleviation of 

” restoration of the person to a reasonably comfortable life 

QUESTIONS AND INTERPRETATION 

orator^ ^^ptnence m medicine and science whether it be in the lab 
sim^l ^°spital is capable of contributing basic knowledge 
3nd the clinical symptoms the anatomic appearances 

^fation f relations of prostauc cancer are altered after cas 
study cancer Jidmmistration of estrogens gives us another tool to 

least uv some patients respond and others do not^ Are there 

of a prostatic carcinoma one susceptible to the mflu 

adenocarem^^*'^'^ ^he other not^ Some suggest that 

5'^me phv better than undifferentiated cancer Can 

Pent Will res^^'da^*^ anatomic test be developed to predict which pa 
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^Vhy js it that sonic paa««s arc temporarily improved and then hin 
a relapse^ Arc there stages m the development of a malignant tumor 
m which the first stage is not fully autonomous^ If this is so themit 
should seek some other fonn of therapy to prevent fidi autonomv 
while the first stage is umlcr tcmpofar> control bj castration or hj per 
cstnnisni Studies of rnttumary carcinoma m the rabbit b> Grtenc ini 
cate that there are two stages 

\Vh> IS It that equally good icsulfs arc secured widi castration 
after which there is an increase of unnar> 17 ketostcroids andvudi 
estrogens after w hich there is a decrease of the same steroicfe’ Per 
haps the urinar> 17 ketosteroids arc not a reliable mdev of the effec 
tive androgenic stmmlanon w the body On the other hand itmaybt 
that the actual steroid in the urine in the tu o instances is not the same 
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COMBINED SURGICAL AND HORMONAL TREATMENT 
FOR CANCER OF THE PROSTATE 
D K Rose, MD FACS* 

The urologist s responsibility m each case of cancer of the prostate 
IS to diagnose the tumor from the standpoint of its probable duration 
Its size and shape degree of in\ol\cnicnt and its effect upon the 
tirinary tract and general health These facts at once establish the 
initial therapy indicated Prior to tlic work of Charles Huggins' ^^e 
could use as a possible cure Hiich H \oungs ndicil perineal 
prostatectomy As palliatue measures ^\c had x ray or radium or im 
plant of radon seeds partial renio\al of the prostate either by the 
^ptapubic or perineal method retention or intermittent cathetenza 
tion or permanent suprapubic cystostomy Later avc bad transurethral 
resection of the prostate which superseded all other surgical methods 
for relief of the urinary obstruction w hen total remo\ il of the cancer 
" as impossible 

Since 1941 we ha\e added castration or the therapeutic admmistra 
lion of an otarian hormone (Huggins' Herhst ) to our armamen 
^rium The basis of these procedures is that adult prostatic epithe 
hum undergoes atrophy when the male hormones (androgens) are 
greatly reduced by castration or neutralized or inactivated b> the ad 
^inistration of a female hormone (estrogen) The synthetic product 
ai«n>lstilbestrol t is used cxcUisivelv m the following reports 
the work initiated by Huggms m 1941 has been of great value but 
at this time we should not accept it as the only approach to the treat 
"lent of prostatic cancer The old established surgical palliative and 
^ ray therapeutic procedures still are useful often in combination with 
the newer methods 

PATHOLOSY 

here are many pathologic variations in cancer of the prostate Mi 
^ either sheets of cancer cells or more commonly 
cancer cells form the imperfect tubules vv hich distinguish an adeno 
The grow th may spread or grow locally either rapidly or 
1 . / small cancer of the prostate which metastasizes earlv is 
k] ""cult cancer by R A Moore ® It presents special diagnostic 
in th positive point may be the appearance of metastases 

do ^ the pelv IS or the femur Examination bv rectum dis 

a prostate th at is large or small soft or hard Fixation and local 

Urolopical Service of The Barnard Free Skin and Cancer Hos 
Schftfsi t Clinical Gemto Urinary Surgery Washington University 

jViedicine St Louis Missouri 

arocle ^ dieth> Istilbestrol and stilbestrol are used interchangeably in this 


induration are the cardinal points yet a local area of scar tissue or 
prostatic calculi may suggest carcinoma If carcinoma js suspectd 
wceki) reexamination b> rectal palpation ill usually bring out the 
local change and suggest the diagnosis The large hard irregular mass 
IS easily diagnosed Spread to the intrat csicular area to the capsule 
and to the membranous urethra should be noted 

DIAGNOSIS 

Blood Serum Phosphatase Tests— Acid and alUhne phosphatase find 
ings do not in a large percentage of cases bear any relation to the 
clinical findings or to enneer control An acid phosphatase abou45 
King Armstrong units however is very suggesm e of the presence of 
cancer particularU if rectal palpation suggests cancer and no other 
disease IS present An acid phosphatase above 10 units is pathogtio 
monic There arc no false positives but false negatives do occur that 
IS w e mny hav e metastatic cancer w ith a blood serum acid phosphatase 
below 10 units and even an alkaline phosphatase not suggestive of bone 
metastasis When 1\ mphatic tissue or bone marrow is involved die 
acid phosphatase has entrance into the blood scrum The enzvmc is 
elaborated by adult prostatic epithelium Alkaline phosphatase is pro 
duced by bone osteoblastic reaction and its rise signifies bone involve 
ment The normal figure is about 8 iJodansky units Phosphatase le 
action IS an enzv me reaction that is the enzy me enters into a reaction 
without Itself being changed The acid and the alkaline phosphatase are 
expected to be reduced bv removing (castration) or neutralizing {sw 
bestrol) the stiniuhting imle hormone (androgen) elaborated bv the 
testicle .. 

Biopsy Palpation and X ray— So far no instrument is over 60 to 
per cent successful in securing an adequate specimen for biopsv an 
occasiomlK even though biopsy material is obtained there 
insufficient tissue for a satisfactory pathological diagnosis 
biopsy comes far from solving the problem Recently I haveuse^^ 
screw biopsy instrument with greater success than with 
struments It consists of a trocar (the tube having lon<^ cuctm i« 
w hich fits a sharp obturator so that it is easily passed throu t ^ 
ineum and down to the area from which a biopsy is ^1, 

sharp pointed obturator is then replaced bv a sharp ed ed sc 
rurjfor Kith a plug This is senew^ saeo the ores of 
title tissue which is thus forced into the pros 

Other biopsy insfriimcnts used in the past always hoo e 
tatic tissue 

Rectal palpation giv cs an 80 per cent accurate . catemona 

\ ny films are useful in differentiating metastatic ske 
(primary lesion in the prostate) from metastatic t|,e d 

primary sites and also from Paget s disease 
kalme and acid phosphatase also may be an aid in di 
SIS occasionally 
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CLINICAL PICTURE 

Prostatic carcinoma most frequently starts near the capsule Cancer 
degeneration of benign hypertrophic tissue is considered rare or im 
probable b\ Moore The malignant growth is frequently inoperable 
before it manifests its presence by unnary obstruction pain or hem 
orrhage U a pre\ious prostatic obstruction was present a malignant 
change may be well established before the bladder symptoms change 
On the other hand if obstruction was not present the malignant 
change mav be well established before symptoms of obstruction ap 
pear The effects of cancer m addition to those inherent in the dis 
ease itself are practicalK alw ay s the result of urinary obstruction and 
consequent urinar\ infection As the malignancy spreads by way of 
the perineural lymphatics pain m the legs or back and perineal dis 
tress are early symptoms Bladder obstruction is due to fixation of the 
prostatic and membranous urethra as well as to actual encroachment 
by the cancer upon the lumen of the prostatic urethra 
The first metastases usually encountered are m the lower spine the 
femur or the peUic bones Though it is \ery rare I have seen one early 
meustasis to a tibia Later metastases mav be general Cachexia or a 
m weight anemia and fatigue are frequently associated 
"ith advanced cancer with or without bladder obstruction and 
urin^ infection or an elevated blood nonprotcin nitrogen and acido 
SIS These conditions are often improved simply by reducing the de 
gree of urinary obstruction lessening the absorption from the unnarv 
struction and improving kidney function This may be done by 
castration or the administration of stilbestrol In the 
L (castration or stilbestrol) it is necessary of course 

* ff obstruction be due to the cancer and not to an earlv malig 
nt change m a previously obstructing prostate of benign fibrous or 
actnomatous type 


CHOICE OF TREATMENT 

—Prostatectomy may be the treatment of choice m 
examn? ^ j by pertrophy w ith early malignant change For 

as eviH^ ^ of long standing prostatic hypertrophy 

>n nan'll nocturia four to six times and a weak stream which 
u ^be morning when the bladder wall is 

nosu^m^ by ov erstretch The patient reports for examination with 
der ^”>^bing serious is wrong with him since his blad 

® changed notably for 2 years He considers his 
Urine o satisfactory We find 200 cc of uninfected residual 

mation , bladder and large intracystic lobes Rectal exam 

one b\ pertrophy undoubtedly benign except 

tatic canc'i ^be urogenital trigone and pros 

tended "^be growth has ex 

lo tne membranous urethra and therefore, beyond the pros 
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tatic capsule If it has not spread to the membranous urethra we nu fit 
m such an instance employ \ out^ s radical penneal prostatic operation 
When the cancer is confined withm the prostatic capsule this open 
tion will c/Fcct a cure m 2 to 3 per cent of cases at least for a 5 jear 
period 

In the case under discussion the adenomatous prostate is large the 
cancer small and Avhile obstruction may sometimes be due to fitition 
of the membranous urethra b) the cancerous growth m this pameu 
hr case it is more hkcl> due to the hypertrophy itself Penneal or 
aluayt a one stage suprapubic rcmosal of the hypertrophied prostate 
will relieve the obstruction and undoubtedly permit the establishment 
of the diagnosis bj section and pathologic study of the suspicious area. 
A two stage operation should never be done in these arcumstances 
since the prostate becomes too firmly fived after prelinunarj supra 
pubic drainage If the suspicious area is too large transurethral resec 
non with or without penneal biopsy would be preferable to open 
surgery In cither instance we expect to remove only a part of tht 
cancer tissue Wc operate only to remov c the benign obstruction The 
cancer should be treited by hormone therapy 

Witic at IS true that prosMtcctomj is rarely indicated when rteta! 
palpation quite dcfinitclj establishes the dncnosis of carcinoma of iH« 
prostate t!icrc ma> be circumstances as m this case which male it 
advisable The acid phosphatase m this case was 4 KingArmsaonff 
units and the nlkalmc phosphatase 10 Bodansky units The x rav pic 
rures of the pelvis and femurs were negative and the blood nonproKin 
nitrogen and carbon dioxide volume per cent shghdj elevated Osw 
non IS not indicated at this stage One might favor givin" d!eth>»W 
bestrol 10 to 15 mg duly by mouth for 3 or 4 weeks and thenrecOR 
sidcr the situation before operating While 1 have never kmown a sma 
malignant growth of this kind to disappear entirely even ^ 
palpatory criteria under snibcstrol therapy it does become 
many instances and mav remain stationary for months , 

After enucleation of such a prostate wc fully expect 
the malignant growth but since the adenomatous obstruction has 
removed wc may now unhindered turn our attention 
comes necessary to the recurrence Stilbestrol admmistraaon 
upon the establishment of the diagnosis Castration may btrt ^ 
necessary Wc have given this patient bladder comfort and 


of Huggins has giv en him hope’ , is 

Transurethral Prostatic Resection —Vohinta^ sphincter 
brought about by the pull of a mobile prostauc 
against the membranous urethra The up and dovvn ni,sJ,fd 

prostatic urethra and internal orifice of the bladdw « 
by the action of the voluntary penneal muscles lo * m 

and to control leakage the internal orifice must he p of 
an elevated position by the tone of the penneal muse 
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the prostatic urethra by cancer prevents this normal position and 
function Also shrinkage of the prostate due to cither castration or stil 
bestrol therapy following previous transurethral surgery may bring 
about an occasional delayed urinary incontinence Transurethral re 
section Mill m many instances reestablish bladder function satis 
factonly 

It is wise not to operate too hastily since incontinence associated 
With frequency of urination mav occur if too much tissue is removed 
or It may develop some months after the operation and after hormonal 
therapy has been established When the prostatic urethra is fixed that 
IS immobile m cancer tissue transurethral surgery may only cone out 
the internal orifice of the bladder and urmc will leal into the pros 
tatic urethra and on out through the fixed v oluntarv sphincter 

Calheteruahon— Infermitleni or Refention —Catheterization m general 
IS contraindicated since it infects the urethra and urine contracts the 
bladder and so endangers 1 idney function because it does not relieve 
the obstruction When a catheter is used surgical or hormonal reduc 
bon of prostatic obstruction should follow very soon 

Pauent M reported with prostatic obstniction His general liealth was excel 
r* th laboratory findings w ere normal Rectal examination show cd a large 

attier smooth and unusually round hard fixed prostate The diagnosis was 
prostate Symptoms of bladder obstruction while annoying per 
di< 1 ®“™cient sleep and allowed the patient to work Palpation of the abdomen 
t / overfull extending to the umbilicus The voided urine was 

j 3s determined by methylene blue stain of a freshly voided centri 

before patient might be cathetenred and so infected 

Dieth ^ reduce the obstruction by hormone therapy he was hospitalized 

times^ twice a day was given by hypodermic and 5 mg three 

meals was given by mouth for 1’ days At the end of this time 
bladder immediately after voiding now 
He ren ” j umbilicus The patient was discharged from the hospital 

round observation 6 weeVs later at which time his prostate was small 

a resd^ 1 'There was now verv little evidence of urinary obstnicuon and 
The D ^ could not be determined ly suprapubic palpation or percussion 
daily a ^tver cathetctizcd He is at this time taking 5 mg of snlbestrol 

n nothing further will be done until it may become necessary 

brings out the point that transurethral resection or cath 
nite either intermittent or retention 7/wy be omitted with defi 
the cancer of the prostate Hormonal therapy will reduce 

and m the circumstances outlined is the treatment of 

Therapy with Delayed Surgery— The patient an active man 
struct^ some moderate but well established prostatic ob 

physic^” notices an increase in this obstruction and reports to his 
sidual ^ definitely malignant prostate is found but there is no re 

oratorv^^fi^j patients general health bladder function and lab 
f^inisre are satisfactory In such an instance one should ad 

r stilbestrol and follow the effects of the therapy upon the size 
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and procress of the cancer growth noting particularly ankle edeim 
painful breasts and tender nipples Ten to 15 mg of diethylstilbestrol 
(by moutit) a di\ is a satisfactory initial dose The testes may becoiw 
soft and possibly one fourth smaller than normal When such a chan t 
occurs and if then the breast changes are noticeable but not marltd 
and the prostatic growth enlaigcs perceptibly it is advisable to cis 
tnte the patient No urinary obstruction may occur in certain of 
these cases 

Dosaf'C of Still estrol —The side effects of stilbestrol which arc cn 
larging breasts tender nipples and edema of the extremities occur 
more quickly and with smaller doses m some individuals than m others 
The hot flashes and nervous discomfort which occur after castranon 
arc occasionally relieved by small doses (02 to OS mg) of diefhjl 
stilbestrol daily but even these doses mav produce the undesirable 
side effects 

A patient mav tal e by mouth J 5 to 35 mg of diethylstilbestiol 
dailv and exhibit no local or metastatic cancer control and no side 
effects w hile another w iff require only 0 5 mg daily to produce anile 
edema breast changes and possibly excellent local cancer control Stil 
bcstrol subcutaneouslv may be used for a short time to mstinite the 
treatment Each case is an individual problem 

Castrahon — hat is the clinical value of castration over the admin 
istration of stilbcstroP Huggins states that he has never seen a du 
appearance of bone mctastascs following administration of stilbestrol 
alone but that when castration has been done he has seen such met s 
rases heal (by increased densitv or calcification) and then comptodv 
disappear with replacement by normal bone With this statement tit 
agree and therefore we favor castration over stilbestrol when bont 
metasrascs arc present CerramJy rn tJiesc cases the patient s sense of v' t 
being IS dcfiniteU improved m 80 per cent or more of cases A8« 
the greater amount of cancer tissue to combat very ' 

favorable arc the results from stilbestrol and the more castration 
dicated however the prognosis may beunfavorablevvitheitherme^^^^^ 
in such cases even though the patients well bein® stren t i 
and the blood picture are often temporarily improved n-ot 

has little or no effect on the cancer it is probable that castrztion i 
be marJ ediy bcne^ciaJ nesmbeJess rhe operation should be earn 

I distinctly favor giving stilbestrol (by mouth) at first ra ^ 
immediate castration m early or doubtful cases In a Jioict 

of advanced cases castration will usually be the ireatmen 
However when bony metastasis cannot be jtjbestro' 

may be tried on an empirical basis A favorable response 
suggests possibly a more favorable response to ^astratio , 
had both successes and failures rvith each method iiithm the 
period of time since their jntroducuon 
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X Ray Radium and Radon Seeds — ProbabU no cancer of the pros 
rate has e\er been cured b\ \ ra\ therap\ Ho\\e\cr during the \ ears 
that It constituted one of our chief therapeutic measures we often saw 
the pam of prcstatic cancer rehe^ ed b\ it e thought that this w as 
due m part at least to its influence on the spread along the perineural 
l)mphatics Dunng these ^ears we have had patients live 6 8 10 or 
even P vears at times possibU due more to the presence of a low 
erade malicnancv than to the effects of the x rav therapv \^^lv dis 
card such an allv espcciallv w hen other methods fail to halt the spread 
of the cancer W hen in particular it invades the floor of the bladder or 
Mhen the bone metastases are painful even after castration and the ad 
nunistration of stiibestrol x rav therapj should be used \ rav ther 
to the testes has not proved effectual m the hormonal treatment 
for prostatic cancer Perineal implant of radium or radon seeds offers 
little or no assistance to hormonal and surgical treatment 

SUMMARY 

1 Cancer of the prostate insidious in its onset is frequentlv mop 
cnble before it is diagnosed \oungs radical perineal prostatectomv 
offers a ’ to 3 per cent chance of j \ car cure in those cases m vv hich 
a diagnosis is made and operation is done before the growth extends 
oc^ond the capsule of the prostate 

j’ Suprapubic or perineal partial prostatectomv is occasionallv of 
^alue when the obstruction is benign and the associated cancer small 
ut inoperable Such an operation is for relief of the unnarv obstnic 
tton ^ne the cancer itself being treated with hormonal therapv 
3 Hormonal therapv consisting of diethv Istilbestrol bv mouth 
in certain cases reduce the size of an obstructin!r mahirnant pros 
rate sufficientlv so that transurethral resection of the prostate or cath 
unnecessarv 

transurethral resection of the prostate is the operation of choice 
malignant and obstructing prostates Its p rformance is 
^ended b> unnarv incontinence m a small percentage of cases which 
du' immediatclv following the operation or mav be delaved, 

c to later further reduction in the size of the obstructinff gland bv 
hormonal therapy 

5 Hormonal therapy mav be earned out bv remov al of the testic 
(castration) or b> its neutralization bv the administra 
n ot an estrogen Stiibestrol is the hormone referred to in this report 
stmII special field In general stiibestrol is used m earlv 

The ^nd castration after bone metastases have occurred 

'I ell stiibestrol is determined bv the resulting general sense of 

g size of the cancer and its spread and control and the de 

3nd consistencv of the testes Undesirable side effects 
^ tender nipples enlarged breasts and edema of ankles are fur 
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ther dosage indicators Failure of stdbestrol to control the roalipiano 
suggests that castration should be done immediately 
d X raj thcrapj uirh or without surgery but with homiQiie thet 
apy IS indicated for radiosensitive growths and when the prostitic 
cancer spreads ro the floor of the bladder and for the relief of piui 
7 Our prci lous surgicsl and \ ray methods /or the control of pros 
tatic cancer Inve been greatly assisted by the work of Hu^gms who 
lias gi\ cn us hormonal thenpy In our efforts to cure prostatic caacer 
bonnonal ther-ipv is bv far the most c/Iicicnt trearmenryer/oun^ bat 
w c should continue to employ our older methods in association with 
the new whenever they arc mdividuaUv indicated 
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A CLINIC ON CARCINOMA OF THE PENIS 

Based on a Clinical Study of One Hundred Thirty Eight Cases 

DEA^ S\uER, M D FACS^* \^D Willi \m E- Leighton M D f 

Gentlemen We have before us m the amphitheater this morning 
a patient \\ ho show’s a lesion w hich 1 am sure most of ) ou w ill sa> 
IS a rare one We shall discuss m detail the S) mptoms and signs of 
"hich he complains and rationalize that treatment which to us seems 
indicated 

The patient is a 65 > ear-old man who has engaged in farming throughout his 
entire life. He tells us that about 4 > cars ago he hrst noticed a burning sensation 
on urination and that shortly aftcr^\a^d a sore appeared just inside his penile 
nitthia With a rather amazing degree of stoli<lit> and fomtude he has watched 
* small sore on the up of his penis desetop otct the 5 ears into a rather sizeable 
^on. His past and familj historj is somewhat significant His father died of 
wemorru of the face his mother of carcinoma of the stomach and a brother 
* cancer whose site and ongin arc unknown to him In addition he tells 
w that he had a gonorrheal infection from which he completel) recoscred man> 
ago 

P®^*nt IS a hard) robust well nourished individual who to casual inspec 
on appears to be in perfect health General ph>sical examinauon neurological 
and the flocculation test for $>1)111^ are all negauve 
our attenuon to the genital area it is to be noted that there is a 
tha ^ cauliflow er Ukc reddened fungating raised ulccram e tumor mass 
Th in fact, has pracuc^> dcstro>ed the enure glans perns 

e rresW) made wound on the left lateral surface of the tumor mass involving 
s»r ^ goodly portion of normal tissue resulted from a biopsy of dus lesion 
eral days ago a microscopic secuon of which shows it to be unquesuonabl) a 
^uamous caranoma of but a moderate degree of malignancj 'k ou can of course 
at the shalt of the penis is relaurely nonnal and intact, and that the grow th 
. encroached upon it Neither inguinal area shows any evndence of l>m 
Ke IS encouraging from a prognosne viewpoint, as we shall 

later when we come to a consideration of the anatomy of the perns 
together with its lymph drainage 

that we have defimtelv established the diagnosis of cancer of 
c penis w e must decide upon a course of treatment w hich w ill net 
to ^ comfortable and lasting result Three methods are open 
.1 The first consists of surgery alone the second of radiation and 
^ ^ ^ combination of both surgery and radiation Which 

^ St od can w e best appl> to this patient^ It seems to us that a careful 
^nimar> of findings an d results in 138 cases which have been seen 

Instnw™^^ Associate Surgeon The Barnard Free Skin and Cancer Hospital, and 
joyn ^ Surgery St. Louis University School of Medicine St. Louis Mis- 

Barnard Free Skin and Cancer Hospital and Professor of 
^ ot Louis Umiersity School of Medicine 
Ull 
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at the Barnard Free Skm and Oncer Hospital bmieen the^earscf 
3906 and 3944 nisght be of laloe in amvjng at a decmoit 

INCIDENCE AND ETIOLOGY 

Frequency — Carcinoma of die pcojs has ceased to exist sole!) js j 
pathologic cunosicv and has come to occupy the position of a Mdi 
defined clmicnl cnt»t> which merits carefut consideration \atious!'. 
It has been cstjmarcff to compose from I to J per cent of all anew 
tn the male and in certain areas the incidence is much hi her N n' 
states that the a\cngc frequenc> of penile cancer m Giina is IS 3 pet 
cent in the other I ar Eastern countries 18 9 per cent and m Contmen 



tal Europe 4 9 per tent Wolbirsc m the United States 
penile carcinoma as representing 2 per cent of all ij? 

male and Andrews^ m Great Briram found i: co consiitue . 
per cent of 788f eases of pnmarv cancer One cannot res i> 
the difference m incidence m various parts of the uona 
Biology ~The etiolog> of carcmortii of the ^Ajostcoin 

emoma remains obscure The prepuce or the glans penis is 

mon site of origin Onl> rarch docs it begin m the g, per 

of the urethra Barnev * observed die presence of phi ^ 

cent of his eases and Jorstad’ reported its presence in 
per cent in his senes The ran^ of penile . .f the rth 

seems noteworth) olbarst m a most meticulous stu > 
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QOQ between circumcision and penile cancer could find not a single 
instance of carcinoma of the penis m a circumcised Je\\ He did ho\\ 
ever find a cancer of the penis in an uncircumciscd Jcm His conclu 
Sion IS that the apparent Semitic immunit> is not inherentU racial but 
results from ritual circumcision He postulates that circumcision in in 
fanc\ Mould eliminate the disease a conclusion desen ing MeightN 
consideration in cancer pre\ ention Dean ® on the other hand does re 
port an instance of carcinoma of the penis in a Jeu who was circum 
cised m mfanc\ 

At tunes in our series of cases s\philis seemed to be of possible 
eiiolo^ic significance Se\cral of our patients de^ eloped a carcinoma 
at the site of a preiious chancre Gonorrheal infection was noted not 
infrequentU The accurate evaluation of venereal infection as a pre 
disposint» or causativ e factor m the production of the cancer is difficult 

Age Incidence —The ace at which carcinoma of the penis develops 
corresponds with its dev clopment m carcinoma of other ortrans Creite 
reports a carcinoma of the penis m a bo\ of 2 v ears Frev er * in a 
bo\ of IS vears Ralph® in a voung man of 22 vears and Fillcwicz,*® 
fif ^ 'ears The disease is most commonK found m the 

Wih and suth decades of life The voungest pauent m our series was 
jO'earsold the oldest was 88 vears Eight patients were m the fourth 
the fifth 45 m the stvth 34 m the seventh and 28 in the 
eighth decade and tvv o w ere octogenarians 

PATHOLOGY 

a the vast majoritv of instances perule cancer begins on the glans 
l^nis or prepuce rarel) in the urcthn In most individuals the growth 
prea^ to involve both the glans and prepuce before the patient pre 
himself for treatment 

* icroscopicall) pemle cancer begins as a wartv excrescence which 
rnl rapidlv forming a cauliflower mass that ma\ m time m 

Den^ whole organ Extensive ulceration mav occur and the whole 
for*^ ^ occasionallv destrojed Not mfrequentlv the tumor persists 
j Without causing excessive discomfort GcneralK 

^hro growth tends to remain superficial Although extension 

gn the tough fibrous corpora cavernosa is uncommon vet this 
and occasionaUj does, occur 

ficiar^ Drainage of Penis — Kuttner** demonstrated that the super 
^'’^Phatics dram to the inguinal glands while the deep 
blooH ^rnpty into the pelv ic nodes follow mg the course of the 
lejjor organ NicolP savs The Ivmphaucs of the an 

ebann T ^ ^ penis pass almost w hollv to the dorsum the mam 

set ofV back on either side of the dorsal vein to the oblique 

glands of the grom in the first instance secondarilv 
the inguinal glands hmg along the external iliac vessels 

rim of the pelv is Few if anv of the Iv mphatics of the antenor 
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half of the pen« pass to the deep l>mphatic channels of the nw of 
the penis ^\hlch clunneU p3» under the pubic arch to the inujpdvic 
glands Omrungham'^ and Gra\ ** on the other hand state tkiie 
l>Tnphaiics from the glans penis which is the expanded poition of 
the corpus spongiosum and the urethra maj pass directly to the ex 
tcmal lilac chim either o\er or under the svmphjsis pubis 

Course of fhe Dueaie —If as frequently happens the disease mvoirts 
fhc /fig’ajrraf glands carh ic tends to become limited to these ghnii, 
u Jiicli possibly accounts for the face that the disease process miy « 
tend o> cr a peraoti of sei era! ) ears or longer Though rcoirreiice taS-er 
place the progress is slow and tisceral metastases are infrequent 
Dcarh is usually due to cachexia or to ulceration and erosion of the 
blood \csscls with hemorrhage 

DIAGNOSIS 

The diagnosis is as a rule easy the warty excrescence or ulceraure 
type of lesion bemj, in cxidcncc (Fig 435) However papiUotni. 
epithelioma like cJiancrc and noncancerous ulcers due to personal un 
cicanlmess must be diiTcrcnmtcd Generous tnopsv toinciudeagocn^* 
margin of hcaithv tissue m addition to tumor tissue may be dse 
posicuc method of identification 


TREATMENT 


in perusing die literature one is impressed with the unanunij coR 
cernmg tlie occurrence ctiologv age incidence pathology and da 
nosis of penile carcinoma On the other hand there is h> 
complete accord as ro treatment Ic is our increasing feeling , 
successful eradication of the disease is directly dependent 
proportionate to tfic extent and degree of radical surgery 
discussing Jorstad 5 paper in 1941 said If a tumor is superac 
no larger tiian 2 5 cm m diameter ideal treatment can be 
low voltage roentgOn rays Since pende cancers arc ^ ’w'tKesiK 
mous cell grow ths and arc radioresistant it w ould seem tha 
of a lesion may not be of too great value m detcrminm" 1 1 
tion for or the c/ficacy of radiition These tumors are mnt j 


responsive to radiation 

Dean.^® further contends that since carcinoma of the p v ^ 
through the 1> mphatics bv tumor embolism it is jutjs 

tatc but I cm proximal to any visible or palpable aise , ^200 

that he has had no recurrence m the amputation 
cases thus treated No one though urges f.u^jjjoccdare 

mammectomy for breast cancer If recurrence . jfcurreccc 

the conservatism would be derogarod and winrtry 

would be assumed to have been the result of i. a„d bft^ 

see no dissmulanty in the mere local extirpation o p ^^yocsit 
malignant growths Who of us would be so iiet^ti 
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Simple mammectomy m breast cancer’ No one will deny the necessity 
of a\ide excision of the cancerous breast and its associated Ijmph 
glands if arrest of the disease and the preservation of the life of the 
individual is to be accomplished It xvoiild seem to us illogical from a 
cosmetic functional therapeutic and sexual and genital point of view 
to attempt to preserve b> surgical homeopath) a penis invaded by 
cancer 

Barney and Barringer^® stress the protective value of the preserved 
regional lymphatics and therefore do not advocate their removal 
These authors propose aspiration biopsies to determine inguinal gland 
involvement but this would seem to necessitate the presence of an 
inguinal node large enough to aspirate and everyone 1 nows how fre 
quenti) lymph glands too small for accurate clinical idcntidcation 
can be present and contain multiple malignant metastatic cells As 
Jorstad’® said when a metastatic squamous cancer cell has migrated 
to a lymph node that node ceases to be of protective value and can 
any time flare into a mass of unregulated cancer cells 
It seems noteworthy that m a previous report bv one of us 
('V E L) all the 19 li vig pattetits frottt the group of 43 who were 
treated had had bilateral inguinal adencctomv In our series of 138 
cases 43 patients refused treatment or for one reason or another did 
oot receive treatment It seems regrettable that 3116 per cent of our 
patients should have failed to avail themselves of the opportunity of 
cure or palliation (Figs 436 and 437) 

Choice of Procedure —Radnnit and Roentgen Therapy — ^Tcn patients 
received radium or \ ray therapy One of these received both radium 
remaining 9 radium alone Two of these 10 patients 
2 a no follow up or were unreported Sue died of recurrence One was 
giving at the end of 2 years and one at the end of 3 years Thus it is 
^0 per cent of the radium roentgen cases were failures 
‘irfiiji Amputation of the Pents Alone —Or^v 4 patients were sub 
ted to partial amputation of the penis as the sole treatment There 
One patient was unreported one died 1 
carcinoma of the face (No recurrence of penile carcinoma 
hen noted ) One was living at the end of 7 years one at the end 
con ? ^ months Obviously no pertinent 

c usion can be drawn from so small a number m which partial 
imputation only was done 

treat^^^h 'ivitb Inguinal Adenectoiny —Ten patients were 

no Partial amputation with inguinal adenectomy There were 

ported^ ^ deaths in this group either Three cases were unre 
2 V e 1 ^ Patient died of recurrence at the end of 1 > ear mother 
heart trouble and one was ihve 12 years later three 
had ^ ’'cars and one 5 years later Two of these patients had 
Partni applied to their lesions with recurrence and subsequently 
amputation and inguinal gland dissection One survived 12 
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Hjonths and another 6 yens The average satwal penod was 4vfars 
in this group 

In 50 per cent of those patjens submitted to bilatetal inf'umsl adtutc 
torn} and partial ampuration die Ij mph nodes contained itietasnta: 
s(|uamous cisjccr cells at the time of operation The avera e aitM\ai 
period of those hose gbnds contained mctastascs was 3 5 jean and 
when no casKcr was encountered m the nodes the average sonrcii 
penod was longer 4 5 >can 

Total Auipiaation and Bilateral Insutnofemoral Gland Dissection^ 
Thirtj-onc patients were treated b) total amputation and bilartnl m 
gumofemonl gland dissection As a general rule total phallectomv and 
inguinal gland dissection were earned out m one stage Tierewntl 
postopcrativ c deaths an operative niortalitj of 6 6 per cent AUpatwio 
were followed N-mc patients died of causes other than cancer and 
were not known to have Iiad a recurrence of their pemie caremoma 
at the time of their death Tlie> lived 18 9 7 d 5 2 2 1 I 
rcspccnvcl) Ktneteen patients arc alive and well-one 16 jars ow 
10 \cars two 7 vears one 6 jears three 5 jears two 4 >«« wo 
3 jears one ! vear 6 living some months The avenge noirbefol 
vears survived b\ each patient was 5 8 Onlv one patient died of* 
recurrence 

In this group no mention was nndc of the microscopic appeara^ 
of the Ivmph nodes m 6 eases Of the remaining 25 cases 
nodcswcrc carefulK assaved 5’ per cent vvere foundtoconwm me® 

nscs and *48 per cent were not >et invaded h> the 
average survival period m those patients whose records 
microscopic l>inph node appeimnce was 3 6 vean in those u 
glands contained metastascs and 4 4 > cars w here no nodal cancer 


Tofd Eiuasailation —This procedure was done on 20 ^ 

There were 5 postoperative dcatlvs a mortalitv of ’5 j » 
patients dsed of recurrence Two were unreported and tno 
causes other than cancer one 17 tears and one 6 jtars '*'^1. 
patients were alive 30 12 II 10 tO « 6 4 4 
Each patient lived an average number of 9 35 vwrs In 
(mostix in the verv early records) no cent cf 

cnee or absence of nodal imoUement was availaWe ‘O > F 
the cases metastascs had occurred at the time of ^ pencil 

glandular involvement had not taken place the average ^ 
was 7 2 ) cars whereas «v these having metastascs it 

Total A-mputation and B lateral Ingumofemoral Adenect y 

teal CoBr«fcr<«n7?7J-A precise appreciation jf, cal procf 
IS of course essential to the proper evccution ot to 
dure The lymphatics of the penis and scroUim dw .primal liS* 
fiaal lymph glands m the superficial fascia to th« 

ment m the femoral trjar^e The superior group ts F 
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ment \\hi!e those of the inferior group are arranged \erticall> on 
either side of a line perpendicular to the center of the fossa ov ilis The 
superficial glands anastomose through the cribriform fascia ^\lth the 
deep submguinal or deep femoral glands two or three in number 
Mhich he beneath the fascia lata The upper one known also as the 
land of Cloquet or Roscnmuller is m the femoral canal and often 
projects into the peKis where it is m communication with the glands 
of the external iliac chain The deep ingumnl glands ma> receive ves 
scls direcd) from the glans penis and m turn send efferents to the c\ 
temal iliac tract The lymphatics of the urethra empty some m the 
deep group of inguinal glands and others piss over the symphysis 
between the rccti muscles to terminate dircctU m the iliac chain 



Fig 436— End result after penile amputation and inguinal dissection 

^^eclmic—Ahei administration of a spinal anesthetic consisting of 
cain^^ of procaine hvdrochloride supplemented by 10 mg of ponto 
Puta*t sufficient anesthetic effect to complete total am 

proc P^nis and bilateral inguinal adencctomy We shall now 

be used cancerous mass on the penis (A rubber dam may 

dne s ^ cursed incision is made from one anterior superior 

other along the fold of the groin across the pubis 
^feted^ ^ similar incision on the opposite side The skin flap is re 
^Poneu f^t and fascia down to the external oblique 

^cnt dissected doxinward to the region of the inguinal liga 

ne base of the penis is encircled The lower skin flap over the 
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femoral mangle is riicn reflected downward and ounurd to expose 
Its contents Ile^mning latcrall> the fat and fasew wjth the enciostd 
l\ inphatjc glands arc dissected from the deep fascia toward the mtdni 
side of the thigh The deep femoral glands may form a mass continu 
ous with the superficial glands and should be removed at the same 
time It ma> be ncccssar> to divide the fascia lata and even the in 
gumal ligament m order to readt the gland of Cloquet but more 
often It IS easiK removed from the fcmonl canal without division of 
the ligament Several vessels mmclj the superficial eprastne super 
hcia! circiiiiiflc\ iliac and superficnl cvrcmal pudenda! will require 
htrnture and division 



r fe 4J7 — P nncal n pi ntat n f d » 


After the inguinal dissection the scrotal ciwitenis are _ 
'irated from the crura of the penis The corpus ^ 

rated from the body of the penis and divided anterior to ^ ^ 
the proper length for insertion into tlie perineum A . -1^5 

placed sn the bladder to faaJjtate further freeing of the ^ 
suspensory ligament is then divided and the dorsal j]« 

The crura are separated from the rami of rhe nchii ^ 

\3tor and each crus is damped with a forceps Ihe cn J 1 ^][ 

attached fat fascia and lymph glands is 7-1,5 undiw- 

vessels are ligated and the crura transfixed w>ih catgut 
nbliquelj cur js inserted into the perineum thrmign 
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the scrotoperineal angle It is then sutured to the skin margins with in 
terrupted fine silk sutures A self retaining catheter is inserted into 
the bladder and the inguinal skin flaps closed Because of the usual 
abundant serosanguineous exudate drainage is instituted A large dress 
mg IS emplojed to compress the skin o\er the groin and to eliminate 
dead space Spinal anesthesia is being employed b> us with increasing 
frequency m this procedure 

Needless to say meticulous attention is postoperative details is nec 
essary including adequate fluid mtal e constant supervision of catheter 
drainage and the maintenance of continuous pressure to the widely 
undercut and mobilized skin flaps so that thetr viability is enhanced 
We have not in our experience met with serious ob)ection from our 
patients in the loss of the penis— concrarily most of them hav e seemed 
happy to be rid of a diseased and sloughing organ w hose essential use 
fulness had been largely destroyed Particularly thev did not object 
to its sacrifice when as a rule many years of life could be reasonably 
assured them 
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FIBROSARCOMA OF THE EXTREMITIES 
Croiirf A C^ftS{OLJ AID * asoThomas M M\Rns )IDf 

Tms report constitutes a sur\ej of the fibrosarcomas of the enrsn* 
icies (cNcliiding those limited to the skm) uhich have been seem 
The Barnard Free Skm and Cancer Hospital during the 30-) ear period 
from J9ir to 194-1 Fibrosaaoims constitute a relameiv nnall group 
of malignant neoplasms when compared to those of epithelial oritrr 
Thev are however impc rtant because of their marked tendency to 
recur locallj and eventual!) to initiate distant metastases with fan! 
termination 

Anderson defines fibrosarcoma as a malignant tumor tendm to df 
fcrentiarc m the direction of fibrous connectn e tissue Stoat calls atren 
tion to the confusion vv hicb has existed in the litcnturc because th 
fcntientv in the past to refer to these tumors according to thru eel 
structure or according to some gross feature such as vajcubntv de 
fomiatjon of mucm or the arrangement of the cells with reUncmlo 
the blood vessel He states that where no attempt has heei na-^eM 
determine the tx pc of cell from w hich a giv cn tumor on mates it h s 
nor been possible to dcccmunc rhe degree of mahgnsncy or the radio* 
sensitivitx Tins ccrtainlv has been true in the mesoblasic 
Stout agrees with Laidlow that « vs possible b> the use of diff reow 
sfims to chssifv mcsobhstic tumors into two groups those den d 
I from fibroblasts and those derived from hcmapoietic lymphiuc w 
rtticulo cndothcha! cells Fwinc is of the opinion that the nujOf'J 
hbrosircomas nrt neurogenic m on m and arise from peripheral nme 
fibers arren and Sommer recognize neurogenic fibrosarcoma as » 
definite subtv pc Bick states that histologic v anance such as 
sarcoma amriofibrosjrcorna and neurofibrosarcoma present no 
cncc m clinical development subsequent course or respon e to 
menr 

DtSmeUTtON ANO INCiDit^CS 

Fibrosarcomas arc mosr commonlv found m the skm saheu^ ^ 
tissue and intermuscular connective tissue The of 

most common sites for the location of these tumors In 
Meycrding Broders and Ha^rave the lower extremitvacc ^ 
two thirds of all tumors The) suggest that the larger fpf 
thigh and leg w hen compared to the upper cxtrcmitv mav ^ 
this difference of distribution In our senes 16 

’4 eases wer e lower extremity in distribution (Fi^ ' 

Associate Surgeon TIic Barnard Fre Sk n aod Cancer Hosp 

^ t Associate Surgeon The Barnard Free Skm and Cancer H 
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ha\e been reported m ^vhlch fibrosarcomas occur In fact isolated 
reports co\ er almost all organs and tissues of the body 

A sur\ej of the pathological specimens at The Barnard Free Skin 
and Cancer Hospital from janmrj 1 191> to January 1 1944 re 
leals 40 cases of fibrosarcoma of the deeper structures of the extremi 
lies We have purposely excluded all tumors which grossly seem to 
orFinate in the skin because malignant tumors of the si in are to be 
covered elsewhere in this volume We have obsened instances of 
fibrosarcomas m the breast uterus jaw scalp and neck but have not 
included them m this report Twentv four of our cases were m the 
male and sixteen in the female Mcyerdmg Broders and Hargrave re 
port a predominance of males in the ratio of 2 to 1 Stout declares 
there is no real variation m either sex or age since they are found in 
all ages and equally in either sex Our age group ranges from 10 to 80 
years with an average of 38%o years The greatest number however 
appeared in the fourth fifth and sixth decades of life Warren and 
Sommer state that the disease is definitely not one of youth and the 
average age noted in their senes is about 50 

PATHOLOSY 

Microscopic —Thirty nine of our 40 specimens have been reexamined 
and the diagnoses confirmed One patient m whom the diagnosis was 
confirmed bv us w as not treated by us but referred back to his phys 



Fjg 438 —Fibrosarcoma with giant cells (x 140) 


^ nevertheless m which the diagnosis of fibro 
definitely confirmed 

Mreoma^^^j Warren and Sommer that the classification of fibro 
is difficult and as v et unreliable They state that the presence 
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There are 13 patients known to be dead of the disease Two show a 
few tumor giant cells 3 show numerous tumor giant cells and 8 re\ eal 
none The group w hich w e ha\ e been unable to follow adequateU con 
tains 7 patients alue and free from disease from 21 to 38 months 
after treatment Three of these cases contain mans tumor giant cells 
1 contained a few and 2 contained none It appears to us that m our 
limited senes of 35 treated cases the presence or absence of tumor 
eiant cells is an indifferent matter prognosticallv \1I our tumors were 
stnah m the fibrosarcoma group as illustrated b> Figure 459 with 
the etcepnon of 4 cases w hich show ed a definite mv’xomatous admLt 
ture (Fig 440) 

Gross -Fibrosarcoma of the extremities possesses no characteristic 


"toss appearance The tumor ma\ be firm or soft, depending upon its 
structure and cither large or small depending upon the duration and 
the rate of growth Ulceration ma\ or ma\ not be present The tumor 
frequentl\ seems to possess a capsule although it has been shown that 
this is not a true capsule The cut secoon of a tumor grossI> ma\ be 
Rto or hard From our expcnence we are of the opinion that one 
should lean toward the diagnosis of fibrosarcoma in a tumor of the 
CAtrcmitN which has been subjected to local excision with recurrence 
'nthm a \ ear 


DURATION BEFORE TREATMENT 

The duration of the tumor before treatment was mstinitcd seems to 
os to be rather significant In 6 of the 7 of our patients who ha\c Tt- 
^med alue and well for 5 >ears and more the aierage duration of 
e Wmor was loy >ears before treatment was begun m one case 
of the disease was not stated In the paoents knowti to 
ead of the disease the average duration of the tumor before treat 
n Was 3 Acars In 3 instances m this latter group the duration was 
^cn as 9 10 and 14 \ears respectuelj and in the remainmg 10 the 
^^0 disease was 1 i ear or less It would therefore seem 
Our limited senes that those patients who present themsehes for 
ent with a historv of long duration seem to have a better chance 
those m whom the duration of the disease is short 
rnU however is stated by Warren and Sommer to play no 

in the ultimate outcome of the disease 


^ TRAUMA AS A CAUSATIVE FACTOR 

loMs \ impression pre\ ads that sarcoma not infrequentl> fol 

Stout ^hat It ma\ occasionalU follow a single injutA 

the ^ fibrosarcoma which de\ eloped on the sole of 

'crA ih^ ^ V ^ho bruised her foot on a stone while weanng 

thj bru*'' ^ ° months later she noticed a tumor at the site of 

tence ^ ^ tumor was excised several tunes with prompt recur 
nt the patient remamed w ell after amputation Stout also cites 
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several eases collected from the literature in ^vhIch fibrosarcoma fol 
lowed a single mjurv Me>erding Broders and Hargra\e report a hisconr 
of preceding trauma in 32 9 per cent of their cases and state that m 
1 1 per cent tliej w ere of the opinion that there w as a definite relation 
ship between the trauma and the tumor Warren and Sommer how 
e\ cr dcn\ that trauma is a factor 
In our senes there w ere tw o instances w hich seem defimteh to have 
followed mjurj an incidence of 5 per cent One patient a 29 vear 
old male farmer presented himself with a tumor on the lateral aspect of 
the left forearm which appeared as a lump immediately followm a 
bruise The lump persisted and was treated with radium elsewhere 
with no regression Within a year a wide local excision was performed 
and there w ere 4 recurrences of the tumor in the next 3 years Another 
patient a 17 >car old schoolbo) gave a history of a severe bruise 
on the leg 4 months before hospital admission He stated that the rumor 
appeared following the bruise and had persisted until the ome of en 
trance The thigh was amputated and he died 10 months later with 
generalized metastases 


LOCAL RECURRENCE AND DISTANT METASTASES 
Local recurrence setms to be rather characteristic of fibrosarcoma 
unless a verv wide excision or amputation is employed in the tteat 
ment of the original tumor Taylor and Natbanson report 2J6 cases 
159 of these represent recurrence after one or more excisions and oi 
the remaining 97 primary cases some recurred after one or more at 
tempts at a cure It is stated by Warren and Sommer that recmeoce o 
the tumor offers a grav e prognostic significance In a senes of 
ported by Burl e recurrence is stated to be common Bick states t 
amputation is imperative at the first si<^n of recurrence 
Twenty cases or 50 per cent of the tumors included f 

were recurrent when the patients applied for 
our 40 patients are known to have died of the disease from 
metastases and one is known to have had multiple recurrences 
are several instances m our senes which seem to bear out t e c ^ ^ 

tion of Bick namely that amputation is imperative after the 

of recurrence One patient with fibrosarcoma of the arawss P ^ 
upon on September 23 1919 and the tumor recurred m ^ 

September 15 1920 an attempt was again made to remove 

unsuccessfullv Amputation was advised but refused jjnjan 

4 years radium thcrapv was instituted without tijjre has 

19’5 the arm was amputated at the middle third Since t ^ 
been no recurrence of the tumor and 14 y ears ' . oun 

served the patient was abve and well forearm fo! 

farmer ’’9 years old whose tumor appeared on tne 
lowing a bruise He was treated with radium belor pp; 
clinic A local excision was done but the tumor p P 
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Subsequent to our first treatment there were 4 recurrences each fol 
lowing local excision Three jears after the first treatment the arm 
was amputated There has been no information from this patient since 
the amputation 


METASTASES TO THE REGIONAL NODES 
Usually sarcoma is thought to metastasirc directly through the 
blood stream but a sufficient number of metastascs to the regional 
glands ha\e been reported to mike us aw ire of its importance Nathan 



report an incidence of known lymph node metas 
of 5 to 8 per cent Thc> state that the number of instances 

irion 'j V warrant the recommendation of routine re 
Hare in all cases of fibrosarcoma Mc> erding Broders and 

tennr^V ^ instances of regional metastascs in 152 cases Burke 

uodp ^ "^stastases in 201 cases We ha\e noted 5 instances of Ijouph 
me in 40 cases One of these patients is dead The remain 

alive and xvell when last observed 3 months 22 months 
•nciden^ ^ months after operation As a result of the rather high 

of regional metastascs we arc of the opinion that a routine 


vrfM^ivuLi VUOMAS m martin 


dissection of the rctiona! glands should be performed Generalized 
rricfisf-tses accotinfccJ for the death m most of our [5 cases which hare 
terminated fatillv 

TREATMENT 

I lie treatment usctl m this sencs of cases « as surgical etcepc wkn 
the patient refused operation or the lesion was inoperable \ wide 
local excision should be done if possible The extent of the tissue re 
nio\ cd as noted ti\ Ricb cannot he measured but remains a matter of 
surgical judgment Should excision not be feasible or result n loss of 
function amputation must be resorted to tarW in our experience 
rj fi»7/; thertpy w as used in one instance of a fibrosarcoma of the fore 
nrni but did not pro\e efftctuc 19800 mg hours of radium were 
applied o\cr a period of S ycirs In spite of this intensive dosag of 
radiation the tumor persisted and recurred and when amputation wij 
performed tumor tissue was demonstrable m the specimen 

There seems in our group of cases to be no correlation in the r)pf 
of operation used and the end result except to state that recurrence 
developed promptU when a hmiicd excision was petfwmtd "TVs 
problem of treatment in this group of tumors is the game as m an) other 
group of malit^nant tumors that is the disease must be eradJWKd before 
distant inctaxiases ha\ c occurred Therefore it is extrcmcl) uri,entth3i 
all of the tumor be renvox cd at the first operation lu the group or ? 
know n 5 > car sut\ i\ als J patients rcccn cd w ide local excision ’ 
ration and ’ rccen cd disarticulation The results of treatment uv om 
40 cases IS set down m the Tiff 441 B 

SUMMARY 

1 Thirt) five cases of fibrosarcoma which have been tieace at 

the Barnard Hospital are reported . 

2 In 7 (20 per cent) of these 35 cases the patients have sum' 

or more > cars , n 

3 Six additional patients have been followed and arc alive a 
for 21 24 ■’6 31 36 and 38 months postoperainely 

4 Thirteen arc Knowrv to be dead of the disease 

5 Two have died from other causes in less than S yews 

f One js J.nown to base had a recurrence after 3 years 

7 Radiation as wc have used it has been meflccti'e 

S Tumors ot long duration before treatment seem to o 
prognosis than do those of short duration before 

9 The average duration of life after treatment in i> *3 
8 ’ months 
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malignant lymphomas of the spinal 

EPIDURAL SPACE 
D J Verdv MD FACS 


Tnr subject of tins clime is a group of malignant tumors geneu 
calK related occurring m the spinal epidural space which arbitrarilj 
ha\ c been grouped w ith all malignant 1> mphadenopathies under the 
genetic heading malignant Kmphomas This term was first sug 
gested b> A ton TViniuartcr in 187T and has been used since bj 
Hcnr\ Jackson Jr (1937) and b> Gall and Mallor> (1942) and it 
seems to fit present purposes better than any other suggested nomen 
clature In the first place there can be no question of the malignanci 
of these tumors their blastomitous nature having been established be 
\ond doubt Clinicall> and pathologicallj they are endowed with all 
the basic attributes of malignancy they progress until death occurs 
usually rapidly though occasionally very slowly Finally since tbev 
primarily inv oh e ly mphoid tissue they are true ly mphomas 

Varieties of multiple malicnant h mphomatous growths found m the 
spinal epidural space include Hodgkins disease (cbssical form) 
lymphosarcoma reticulum cell sircoina plasmoma giant follicular 
lymphoma nucloma (sohran and multiple) v anous forms of leuL^a 
chloromt md mvcosis fungoides Other varieties of mail nantlym 
phomas such as Icul ostrcomttosis Ivmphoevtoma monoevtoraa saU 
eosmophilonia belong to ibis generic group but because of the pM 
city of the available data on them they are mentioned meielv to 
sake of completeness 

Evvmg describes three elements m lymphoid tissues that , 
rise to such hmphomis vir (1) hmphocvtcs (2) reticulumct 


follicles and pulp and (3) endothelial cells of pulp and 


Lv mphorms do not necessarily arise from eleiwrts wi 
nodes a collection or nest of such elements as ucmonstra 


sinuses 

Ivmph nodes a collection or nest of such ejcuicu>-i 

by Kubic (I9’7) show cd the presence of 1 ) mphocytes m nes s 

crotch of bifurcated venules or arterioles m the epidural space ^ 
spinal cord These mav act as a locus for the 
dural lymphoid growths or Kmphomas Some of these Jy"’? 
the epidural space of the spinal cord commence m that oca 
primarv region of involvement and arc first manifes e , 
toms referable to the spinal cord which dominate ^ 
of the disease There may be a sudden paraplegia ot 
experience the gradual onset of a spastic par aplegia nts . 

Formerly Fellow of the Nao nal Ca cer 
SL n and Cancer Hosp tal and Re ident Surgeon St Louis 
Louis Missouri 
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radicular pains paresthesias unnar> disturbances rectal symptoms 
or girdle sensations This tjpe occurs with sufficient frequency to 
merit careful consideration m differential diagnosis 
Hodgkins disease of the central ner\ous s>stcm especially when 
the epidural space is in\oUcd may show no clinical evidence to 
identify it other than the paraplegia Eaen when the neurological 
symptoms of Hodgkins disease arc first discerned the diagnosis is 
frequently delayed for mam \cars \Vh\ should there be such long 
delay m diagnosis^ Giruburg (1927) in a series of carefully studied 
cases re\ealed that most clinicians and diagnosticians still hold to the 
original conception that Hodgkins disease must always start with en 
larged cervical nodes and the prevalence of this idea even today is 
most likely responsible for many failures to recognize the disease in its 
early phases 


ANATOMY Of THE SPINAL EPIDURAL SPACE 
The spinal epidural (extradural) space refers to the space separat 
mg the outermost meninx (dura mater) from constituents of the verte 
oral column The v olume of the space is insignificant at birth but through 
unequal expansion of the vcnebral canal over the meninges and con 
tents It may attain a depth of 0 4 to 0 6 cm in the lumbar region of 
an adult It extends from the second cervical vertebra to the lower 
of the sacrum The epidural space appears little altered by the 
cord enlargements these changes m contour occurring primarily at a 
sacrifice of subarachnoidal volume It is apparent then that epidural 
umors m the posterior lumbar region might attain considerable size 
compression is clmicallv discernible Conversely a small 
growth in the epidural space over the cervical enlargement would bear 
mccily on intramedullary tissue 

*”uing from the dural space each spina! nerve derives a dural 
^ prolonged into the intervertebral canal where there is 
in This relationship obtains as well 

.1 nerves entering the sacral foramina With the termination of 
fleet second sacral piece the bull of dural re 

rri^oi appears exaggerated over the low er sacral nerv es the cocev 
®nd the filum termmale 

areola^ remaining volume of the spinal epidural space is filled with 
verteK the substance of which courses the internal 

loncifM^ 'enous plexus (Fig 442) This plexus comprises bilateral 
their t channels (retia postcnorlv and sinuses anteriorly) and 
radicu[^^^' (posterior lateral and anterior) The 
interverr the spinal cord emptv into this plexus near the 

canf<.ij^ ^ foramina In addition the mam venous drainage of the 
^crtebral body is into this plexus 

tepion tirther observations concerning the vascular supply of the 
ate pertinent to the problem at hand Kadyi (1880) demon 
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strated that only a fourth of nun s nerve roots is accompanied by sej 
mental arteries More recetidy studies b\ Suh and Aletander (19)9 
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pendent on from 6 to 11 anterior radicular \cms and from 5 to 10 
posterior radicular veins The mdicuhr \eins arc distributed in asvm 
metric arrangement and ordinarily do not leave the spmil cord over 
the same roots com cy ing the radicular arteries This asv mmetry ac 
centuates the high degree of regional independence of the arterial and 
venous circulations in the spinal cord According to Suh nnd Alexan 
der the lumbar radicular vessels are an important source of blood sup 
ply for the major part of the spinal cord and the middle thoracic sec 
non of the spinal cord has the poorest local segmental circulation 
These anatomical observations are important for they help to make 
clear the significance of location of extradural tumors A small extra 
dura! growth arising m the vicinity of a radicular vessel may rapidly 
cause a myelomalacia involving a large segment of the cord whereas 
larger tumors in another location remote from any radicular vessel 
may produce changes only when there is an actual compression of 
the cord 

modes op INVOIVEMENT OF THE SPINAL EPIDURAL SPACE BY THE 
LYMPHOMAS 

It IS necessary to ascertain whether malignant Kmphomas arise in 
the epidural space itself or whether they reach that space secondarily 
having migrated there from nearby regional lymph nodal involvement 
^ e from the retroperitoneal mediastinal or other regions The primary 
region of involvement by the lymphomatous growth mav be remote 
rom the pome where it was first perceived a phenomenon especiallv 
rue ^ tumors of the spinal epidural space On the other hand there 
^ave been some spinal epidural Kmphomas that were as far as could 
s oetermined unassociated with other involvement of the retroperi 
JJ’^diastmal or lumbar group of lymph nodes There is substan 
3 evidence showing that such lymphoimtous growths arise from 
^u tiple foci of lymphoid elements origin it would therefore seem 
ore proper to refer to a primary region of involvement than to a 
Pnmary source of growth 

c type case which is described below the spinal epidural 
oAh primary region of involvement and the clinical course 

Patie^ dominated by the neurologic symptoms Initially such 

i^ot exhibit any clinical evidence of lymphadenopathy 
space r ” ^ locaIi7ed lymphomatous growth in the spinal epidural 
erately surgical aid is possible and the prognosis is mod 

Baimrd f7'^1 Patient O F E a II > ear old white man vas admitted to the 
inability ,, Cancer Hospital complaining of marl cd leg weakness and 

*nd he was'l^!l Two months previovisly his legs began giving v ay under him 
>ncc His weaker every da> He was unable to walk \ ithout assist 

*Bis tune be increased rapidly until he was unable to stand alone About 

"as Unable unusual numbness about the anus of such extent that he 

o discern bowel movements There was also difficulty with urination 
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During il c pa r he hid e pcncnced sc ece pj n tidiat ng down th« ba I 

of the Jeft thigh and aJso cKicndmg dot n the right th gh to the Ihm i. 

NotroJogiMf exmnnjtwn rc taJed imiicd eakness of both legs w th 
jry to walk unas istcd There tas an absence of the s perficisl leg *ad foot 
refletes and anesthesia mvol mg the lateral and roes al poroon of the nghi hg 
jurt below the knee ic el Ancsthes a t as deftraccly' ctreumf r nad shout th 
anus and roost pronounced on tl t nghi (see F g 445 f r neurologic findings) 
The crcmastenc an! abdotn nal reffetes sere nonm! A QuecLensttdt t s re 
Vcaled a complete block, the spinal flud uas markedly xanthodir roc andtht 
total protein \ as 900 mg per JOO cc 



J?<7ffttgenogrep/»c er -Tf ere as absent toy (F? 

involving cither the lo r ti owe c or lumbar m t jpiodol «udi« 

The ribs and cerv cal vert brae ga e no e ocncc or oestnc 
rcsealed a complete bio k bet e n the nd and Jrd lumb t 

stratcdrarigure44J ,, done ov r the *P "f, 

Operelion -On January 9 J94 a lam n ctottJ) j yertehrs- As 

processes of the 1st 2nd Jrd 4th and Stl Ion bar ^ w j by 1 fw » 

elongated soft reddslipurpl ptdural tumor mca rns r 445 j«d 

f ufid lying on tl dors iat ral surfac Pf ^ aL a small 

447 ) It vas c 5 ly pctle 1 off f Jl ® dara but but vss attic 
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Fig 444 -Anteroposterior tiew of lumbar vertebrae re\cal)ng a lack of bon> 
*bout the le^cl of the spinal epidural space Ijmphoma between I- 
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as s{ 0 n m r g 447 to a rcne ro t The epidural tumor rtended from the iower 
[ rt on of the 2n S lumlar to the ist sacral enebra Th postc^enav aise 
as uneventful Tlirec celwS f Bo vmg lam nectomy the pat ent noa td ni I J 
niprovemcnt in leg po er and as aWe to alk alone H ga ntd w ght steaily 
Sc oral n onth f Uo ng operation I e returned to ork in an office a de k {set 
f igs 448 and 449) 

rj/fso/ogy -There as n e lence of ertebral m olvement \l crosc pcaSj- 
the tumor as made op predMnmantlp of plasma cells and lymphocytes Th 
f imor a n all prnl af t! ry a nj mom 



Pig _Vie V of spinal ep dural spac lymph ma Icnni at op fa“ 

L 2 and S 1 measuring 60 by IX) by 1 0 t jtj Tlsf 
p,g 447 -Spinal epidural space lyrnploma easily peeled o o 
ped cle attachment « easily soen. 

t I the laijunecteciy 

Romtzmatherm -S vml «1 s Mo j w *, s^f 

noonci tho pootnt v»s si bp 18 ”>» , 

spiral cpidpial tumor »> "S 'It WIo vmg I«ton ® b P I fit r »>» ' 
h.l 2 2! mra Cu obi quo pons 15 by IS cm Thonm 

I’®” diirily 

In the second Broup of coses the S'meAs^’' “ 

ravolvcd from some distant ot rcgumal source s ,1.^ 

rctropentonal gUnduhr cnlaigenKiits The pros, 


^sa-- 
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pains and phys cal cjsmmaaon revealed tenderness osef the sp noas proo 
He 6th thoracic venebra 

X ray Sfttdier -Partial desttiiction of the 6th ihoracc tertebn was p 
and there \ is an osteosclerosis of il c Jnd and 4th lumbar vertebrae Le 
stod cs xc%eaki} partial block ar tl c 6th thanctc veneba The osti^ 
las positive an I H c total proteins of the spina! flu d ere 31 mg periOOct 
Nairohitc Exmi vauan -No defin te sensory level or inoror impairoent 
present but t! ere ere defin tc paraesH esias below the nght and left breast 
Roentgenotl erapy -After de p x ray therapy to the upper thonc c tepoo 
patient itnpro cd temporanl) bat later her cond t on gradually became s 
and si e d e ! 5 m nths later 


ImoUcnjcnt of the spins) epidural tissues by l)mpbomas may 
place tn one of sctcral ways namely (I) extension into the cpid 
space through the jnrert crtcbral foramina (2) direct growth f 
epidural space lymphoid elements ( 3) direct ln^ asion of nearby « 
brae With eventual invasion of the epidural space (4) invasion of 
epidural space from w ithin »m ol\ mg the subarachnoidal space or e 
fhc spinal cord proper the grow rhconcinuingccncnfugaliy (f)dii 
invasion as a result of metastatic mv olvement of the vertebrae 
atogcnotis and ly mphogenous spread and (7) implantation from dut 
sources along \ anous lev c!s m the epidural space The first four of 
abov'c modes of spinal mvolvemcnt arc of most importance m a disc 
sjon of spinal epidural 1) mphomas of the malignant t) pe 
In the past it v\ as the general opinion that 1> mphoid rumors m 
spinal epidural space were unquestionably the result of direct m 
Sion through the intervertebral foramina from regionally imoh 
!> mph nodes The presence of these ly mphomas m the spina! epiQU 
spice seemed conclusively to indicate a widespread invohemi 
throughout the body and the disease process m the spinal cpwu 
space was considered to be a terminal manifestation That this thee 
IS a misconception seems well substantiated by more recent vioi 
though even today many clinicians regard some of the mafi nant ivi 
phomas such as HodgKins disease lymphosarcoma and others of t 
same family as being primarily affections of the cervical lymph no < 


SYMPTOMATOLOGY 

The symptomatology of spiml epidural malignant « 

not appear to differ essentially from that of other spinal cor 
the neurological findings likewise ire similar to those of othw 
occurring wichm the spinal cpidura! space It seems safe ® ^ 

at least 40 per cent of cMradural growths gne dcfinire 
root pain There arc instances of course m which 'P' , ^ 

IS located far from the nerve roots resulting m a ^ 

Most frequently the initial recognition of ^ w 

is occasioned by symptoms of a paresthetic nature 
ling pms and needles itching and sensation ot c 



LYMPHOMAS OF SPINAL EPIDURAL SPACE 


1237 


phenomena that are the direct result of irritation of the adjacent or 
nearby sensory nerve roots The patient may not experience actual 
pam for an extended period after the beginning of the growth and the 
onset of paresthetic manifestation the extent of such delay being de 
pendent on the location of the tumor 
The s>niptomatology is influenced by the follow mg factors (1) lo 
cation of the tumor with respect to segmental level (2) location of 
the tumor w ith respect to nerve roots (3) size configuration rate of 
growth and consistencv of the tumor (4) relationship to anterior 
and posterior radicular arteries and veins (5) the existence or nonex 
istence of osseous involvement (6) degree of cord compression 
(closely related to number 3) 

Ordinarily epidural ly mphomas arc elongated and of soft consistency 
which accounts for a long period of freedom from svmptoms and 
the slight cord displacement Phvsical examination mav occasion 
2 lly reveal a tender spinous process sometimes demonstrable only bv 
deep pressure or percussion The sensitive spinous process is usualK 
ocated below the segmental lev cl— the result possibly of irritation of the 
f nene root which supplies the corresponding ver 

ebra If a tumor is located at the 8th thoracic segment the spinous 
^^6 10th thoracic vertebra will be sensitive In some cases 
'vnere there has been a franl metastatic invasion of the vertebra from 
ome other process the localization of the tenderness will correspond 
vertebra noted 

^^td compression is present it causes a disturbance in the 
nene impulses up and down the cord as well as cen 
mth ^®t^t)nstrated by our Case I There will be a disturbance 
corrl^ niechamsm and motor disturbances to areas supplied from 
below the level of the lesion and there will naturally 
there tnuscle power with the usual alteration of reflexes Provided 
prod of the segments epidural tumors will commonly 

chin^'^k twitching not only m muscles undergoing atrophic 

can j change This fibrillation m muscle 

loss of directly to nerve root irritation Flaccid paraplegia and 

the ca typical symptoms of epidural tumors at the level of 

occur ^ syndrome is not related to cord pressure but 

directly'^ nerves making up the cauda equina are involved 

the Roentsenolgicau diagnosis of spinal, cord tumors with 
special reference to epidural lymphomas 
I'Hovvled^^^ perfection of roentgenological equipment and increased 
Stcater within the last 20 years earlier recognition and 

tnors h-ji identification and localization of spinal cord tu 

of great n tp^de possible In 1924 this method of diagnosis was not 
practical v alue as Carman and Dav is then indicated They re 
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ported It to be accurate m the recognition of but 3 cases (2 6 percent) 
in their senes of 119 spinal cord tumors m which osseous chan es 
ucfc roenrgenographiciJI> demonstrable Toda\ s figures taken from 
important clinics m this country indicate accurate localization m 50 to 
<50 per cent of the cases reported 

In spire of the unquestionable progress of hpiodoloc-raph) ufucfi 
will be dealt with shortlv the simpler roentgenologic criteria as aids 
toward earlier diagnosis and localization of spinal cord tumors are not 
to be discarded Thca ina> be divided into two classes which will be 
referred to as major and minor As shown by D)ke the most si 
nificant roentgenologic phenomena constituting the major class are 
(1) bone destruction C*) appearance of the pedicles and evaluation 
of mtcrpediculatc distance between them and (3) distortion of the 
paraspinal tissues In the minor class arc included (4) hone prolifera 
non (5) abnormnhtics of the intervertebral disks (6) kvphosisand 
scoliosis and (7) calcification 

It has been clcarlv demonstrated that about 80 per cent of the epi 
dural spinnl cord tumors mav be visualized bv means of the simpler 
roentgenologic methods It is important however to bear m mmi 
constantly that these methods depend on a thorough knowled e of 
the nnatomical conficuration of the vertebral canal its variable men 
suntions tJic fomn of the vertebrae comparative stijdv of all sectnns 
of the vcrtcbnl column nonnal variations m adults comparative ver 
tebral mensurements fieivvccn adults adolescence and children and 
lastlv possible conecnifil deformities of the vertebrae Only when 
there is complete familiaritv with these can such methods of dia nosis 
be follow ed w ith promising results . 

Myelographie Studies in the Roentgenological Visualiiation and Lcm 
xation of Spinal Epidural Lymphoid Tumors— The most relub'e pW 
ccdiire for the locihzvtion and investigation of cord tumors is 
raphy Dandy of Biltimore (1919) first suggested the ^1'’* 
myelography ns a means of localization of obstruerne 1,5 

but because of certain difficulties that vycre encountered nota V 
lad of good definition and contrast on the roenteeno ra^ 
method did not become popular Eventually air j^i j 

largely discarded in fay or of myelographie studies with P' 
substance first dey eloped by Dr L Lafay a Pans As 

and originally used as a medicament in yanous ' j For 

a diagnostic medium lipiodol was used but little until oiC'it 
estier of France published their \york (May I’’ 19”) ^ jgjjons 

ment in the roentgenologic yisualization of the ,,„ 3 rdcif 

within the yertebral canal From this time on the medium v 
more serious consideration eusts 

With the experimental and climcal dau available t . j^oidsl 
little doubt that IipiodoI when injected into the Ijptomen 

space intracisternally or intracerebralh produces de 
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in^eal reaction fat enc>stment and possibl) degenerate e changes in 
the gra\ matter For this reason numerous workers such is \oung 
Scott and Chamberlain prefer air mAclogKiph\ Still others such ns 
Nosik and \Iortensen feel that in their hands thorium dioxide is the 
better contrast medium Some workers ha\c developed a technic for 
removint' much of the lipiodol after its use when laminectomv is not 
to be performed subscquentlv Since the diagnostic error with hpiodol 
for spinal cord work is less than with media of lesser densities (air 
oween helium) it is at present to be preferred but onU if it will be 
removed either at operation or b\ one of the methods of aspiration 
developed b) Klemme Scott and Woolsev Kubic and Hampton 
Bnesen and others 

INCIDENCE OF VARIOUS FORMS OF SPINAL EPIDURAL MALIGNANT 
LYMPHOMAS 

The spinal cord maj be the pnmarx region of mvoUement and 
clinicalh and pathologicallv no other foci or K mphadenopathv ma\ 
be found On the other hand the cord imoKement ma\ be onlv a 
|emporar> stage m the life htstorj of the tumor— that of temporarv 
localization Later a general svstemic involvement mav ensue The 
prognosis nevertheless is good in cases falling into this group with no 
other clinical evidences of Ivmphadenopathv Laminectomv followed 
removal of the epidural tumor pnor to the svstemic involvement 
> lelds V cf) encouraging results 

Lonverscl) Hodgkins disease of the central nervous svstem mav 
e cerv leal axillarv thoracic abdominal and inguinal IvTiiph 
° ^ “®fore the nervous s>stcm involvement is clmicallv demon 
, , ^ fti this second group the nervous svstem mamfestation is m 
a terminal event in the course of the disease and the prognosis 
«s poor 

number of recent studies of HodgLius disease have shown that 
\o climcal cases reveal evidence of central ner 

Bam In a recent 5urve> of malignant 1\ mphomas at The 

f “ Skin and Cancer Hospital covering the S'* >ear period 
June 194> 34 cases of clmicallv and patho 
or ^ ^i^blishcd Hodgkin s disease were found Four of the 34 cases 
SDin ^^d clinical evidence of spinal cord involvement. The 

of th ement m the 4 cases became ev ident later m the course 

^nd w as established only bv clmical examination In one 
radio t spastic paraplegia w as present w hile m another there w ere 
^ a r ^*^1 bilaterallj at the 8th and 9th thoracic dermatomes 
Ins^^ ^ destruction of the bodv of the 6th thoracic vertebra 
Ijns involvement of the central nervous s>stem b> Hodg 

outnumber those of involvement b> lyinphosarccmta 
diseaj Ivmphosarcoma is not as common as Hodgkin s 

n IS also true that the ratio of 1\ mphosarcomatous inv nlv ement 
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of the epidural space to the total number of lymphosarcoimious cases, 
based on nccrops> studies is low indeed i\lan) otherwise compre 
hcnsivc chnicopathologic reports on 1> mphosarcoma and other forms 
of malignant Jvniphomas contain no references to the spma! epsdunl 
space the spiml cord or the bram This seems odd m \iew of tfsc 
fact that 1> inphosarcoma has been recognized as s>stenuc since the 
latter part of the nineteenth ccmur> and the omission makes it im 
possible accurate!) to ctaluatc the incidence of the sjstetns jtnohed 
\ppro\mntcIy 15 to 25 per cent of patients with I)mphosarcoma le 
teal neurologic sjmptotns and usually at ncccops)' 10 to If percent 
show epidural masses as a result of regional invasion 
It IS sunansmg to note how often spmal UtiUrmc or cMarmitom 
epidural masses arc found at necropsy when clinically the) are cot 
suspected Paraplegia resulting from leukemia and ehloroma are tot 
uncommon and their suspected rant) leads nwnv chmciins to disre 
gard them George Dock m reported a ease of chloroiri m a 
15 year old bo\ Crannl nerve imolvcmcnc was noted cbnicall) but 
there w as in absence of spina! cord disturbances A complete post 
mortem study w ns earned out ind show cd among other findings tbt, 
The most rcinarkable tiling m this parr is the transformation of rbf 
loose fat of the spmal cam! (epidural space) which is totalli con 
verted into soft greenish misses sonic of them several centimeters in 
length and lux mg only a loose connection w ith the dura Main o' 
these show small reddish areas in section j 

\^ uhm the last detade sufficient evidence has been presentea botii 
clinically and pathologically to show i close relationship between 
lymphoid diseases cspcciilly niycloma curaskclctal 
lymphosarcoma Likewise during this same period much ms b« 
written of spmal epidural fUmtoi/m in which neurologic snnpw 
referable to various segmental levels arc first manifested Ana ' 
of such eases reveils an absence of viscous involvement and ^ 
to say that in ill probability the Jvinphoid growths took their on 
from ly mplioid elements m the spinil epidural space Klcrnme in 
reported 5 such cises the largest senes on record where 
and postoperative deep roentgen therapv brought the patent 
erabte alleviation and relief from neurologic sympcomt 
patients arc living after 10 ycirs Since I93J Klemme ™ 
tional eases of plasmoma of the spinal epidural space ma mg 


of 9 patients r 

A review of the htenture revelled but one ease oi g ' 
hyperplaua involving the spiml epidural spice This case P 
Browder and de Veer m 1939 is the first of their senes o 
lymphomatoid diseases involving the spinal gotnuiim 

The extensive and verv informitivc article bv j^stcmic 

(1928) on i9tycQsis fimtioides plamlv indicates jpinjl tpi 

ninirc of this form of imlignint hiuphoma and tn 
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dural space may be in\ol\ed m some of the patients This is usuaU> 
la the terminal stage of the disease 


TREATMENT 

E\en though it pro\cs impossible to remote the tumor masses them 
sehes Imnnectoviy mav serve to relieve the pressure on the cord 
Once the presence of spinal cord compression has been definitely es 
tablished and a surgical intervention has been decided upon there 
should be no delay in instituting it because any delay courts irreme 
diable degenerative change m the cord or its structures and adversely 
affects the degree of return of normal function 
In a surgical consideration of the spinal epidural lymphomas it is 
advisable to segregate the cases into two mam groups the first being 
those in which neurological symptoms are manifested initially and 
prior to any recognizable lymphadenopathy the second those in 
' \vi! compression is a terminal manifestation 

When neurological symptoms are the first to manifest themselves 
aminectomy should be performed as soon as the level of the tumor 
can be accurately established Roentgenologic examination of the sus 
pected region will sometimes reveal bony destruction of the vertebrae 
^ on the other hand this may not be demonstrable and should not 
in any case contribute to postponement of laminectomy when cord 
compression is present 

as ^^'^ond mam group in which neurologic svmptoms develop 
j ® ^^^^'ffcstation of the hmphomatous process with subsequent 
rofii* f compression surgical intervention is not indicated until 
resn been given a thorough trial Should satisfactory 

ponse to deep irradiation be lacking lammectomv with exploration 
^ c suspected region is then indicated 
niamf ^ c^ses m w hich neurologic symptoms are the first to 

bral ^^®"iselves roentgen irradiation to the region of the verte 
where the tumor was removed is commenced usually one 
obha ^ laminectomy Preferably a right and left posterior 

loum!f ^ utilized directly over the operative site using the fol 
Cu tm 18 ma 50 cm F S D filtration 0 5 mm 

port SE ^ (with bad scatter 20 by 20 cm ) per minute the 

and dei?^ “^Pending upon the size of the tumor and area to be treated 
daily spinal epidural space involvement The patient is treated 

100 r other with daily dosage of 

necessirat ^ tumor dose of 900 or 1000 r is reached ordinarily 
eclated f treatments on each side the depth dose being 

sequent ° Paravertebral muscular thickness of the patient Sub 
courses of treatment are administered as 
course of clinical observations Ordinarily following one 

years ^ therapy the disease remains quiescent for several 
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In tht second group m vhieh the other signs of Ij mphonatous m 
xoKcmcnt arc manifest prior to those of involvement of t^'e sp®! 
epidural space rocnfgcnothcrap> is routinelv administered to t^e pn 
n)iril> involved regions An involvement of the spinal epidural space 
usmlh 1 late nianifesration nm indicate vertebral disease Roentgero- 
therapy is aclministcrcd to the mvoUed vertebral area the techmc be 
mg similar to that abov e eveepe that as a rule larger parts ate cmerei 
m order to irradiate all of the affected mediastinal or lumbar lyirpii 
nodes There is often vcrfcbral destruction with occasional marltd 
mshhgnmcnt of the ic/tcbm) colama Mc<ssiam'> s pissta bod 
cast If this 13 the case a posterior window may be cut over tb \«r 
tebral area to be treated 


SUMMARY AND CONCLUSIONS 

AJahgnanc Ij mphomas of the spinal epidural space ma) be intii ii 
clmicallv bj neurologic svnvpcoms such as paresthesus, 
root pains anesthesias flaccid or spastic paraplcj,ia 
Alalignanr 1> mphomas ma> infiltrate the spmal epidural spaccaji 
rcrmiini manifestation The course of mfiltratnn u moi? 
general!} along (he tnterx ectcbnl foramina as i result of 
mediastinal or retroperitoneal nodal involvement 
The spinal epidural space miv be involved in one of serenl'fta/^ 
b) the malignant Iv mphomas namely . 

(a) extension into the epidural space through the mtervertnml 

foramina 

(b) Dirccclv from the epidural space Ijmphoid elements 

(e) Direct invasion of ncarh> vertebrae with evenoralim^''^”” 
the epidural space . . 

((f) Inv asion of the epidural space from w ithin imoirin''vtie 

arachno/do} space or cicn the spinai cord proper a 
growth continuing ccntnfugall} , . 

(e) Direct invasion as a result of metastatic invoHenien 
vertebrae 


(f ) Hematogenous and Jj inphogcnmis spread , 

(g) Implantation from distant sources alomr various t«v 

epidural space milcora 

4 The sjmptomafologj of the cpidurallv mphomas 01 rn r 


js influenced by the following , j 

(a) Locition of the tumor with respect tf segmcnui 


(b) Location of the tumor with respect to nerve ^ 

(c) Size configuration rate of growth and consis 


j ! r anetics I 

(d) Relationship to anterior and posteriar radicua 


(e) The existence or nonevisrence of osseous mv ' 

(f) Degree of cord comprtssion-cJoscly relate 
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5 Accuracy m the localization and identification of spinal cord tu 

mors has progressively increased during the past tvvent> 
> ears as result of 

{a) Improvement of roentgenographic equipment 

(b) Improvement of regional radiographic technic 

(c) Evolvement of newer clinical neurological methods 

6 Lipiodolograph> yields a higher degree of accuracy when com 

pared with air mvelognphv m the diagnosis of tumorS 
within the vertebral column 

7 The consensus among neurosurgeons orthopedists and radiologists 

is that lipiodol when injected into the spinal subarach 
noidal space intracistcmallj or intrav cntncularlj pro 
duces definite leptomemngeal reaction w ith fat cnc> stment 

8 Air m> elograph) lipiodolognphv and thorium compounds are not 

to be considered altogether ideal for this tv pc of worl and 
are used onl> m lieu of in ideal substance vet to be dis 
covered which would be complctcl) absorbed and excreted 
without toxic manifestations 

9 Lammectomj with removal of spinal epidural Ijmphoma followed 

by roentgenotherap) m cases where the spinal epidural 
space IS the primary region of involvement offers moder 
ately favorable prognosis 

10 Roentgenotherapy b> itself is indicated only when compression of 

the cord is a terminal manifestation the result of an infil 
j tiaimg lymphomatous process from regional l\mph nodes 

Comparative studies of the plasmomas occurring m the upper res 
piratory region with clinical and pathological follow up of 
solitary myelom-v and the spinal epidural plasmomas mdi 
cate that following laminectomy and roentgenotherapy the 
prognosis for epidural plasmomas is modcntcl> good 
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FLUORESCENCE STUDIES RELATED TO THE CANCER 
PROBLEM 


William L Simpson Ph D * 

The importance of fluorescence technics m the field of cancer re 
search is so well recognized that the\ hardly need be re\ieA\ed Less 
''eli known are the attempts to utilize fluorescence m the clinical 
stud) of the disease Increasing interest m these methods in both the 
laborator) and the clinic is reflected in the increased number and the 
dnersit\ of recent publications reporting the results of fluorescence 
studies P 

Apparatus —Macroscopic obser\acions of fluorescence ma) be made 
''ith simple inexpensive equipment Self contained units are available 
for this purpose f or one ma) be readilj assembled from a suitable 
bmp autotransformer and reflector Probabl) the best suited lamp is 
the t)pe BH4 mercurv vapor lampt which has a filter incorporated 
jnto Its lacket to absorb most of the visible light while transmittmg a 
brge fraction of the near ultrav tolet radiation An autotransformert 
^ required for the operation of this lamp from ordmarv alternating 
ewent sources The radiation from these lamps is nch m the near 
tutraviolet region and verj poor m the shorter wavelengths so that 
there is no danger of ultraviolet burns even when the lamp is used 
^’ttended periods Nevertheless the lamp should be shielded b> a 
tefiector so that the fluorescence of the observers eves does not inter 
fere ^Vlth his visual acuit> 

luorcscence microscopic studies require somewhat more compli 
wted apparatus some of which is not readil) available at the present 
1 tabulation of the equipment required maj be found else 
' ere It is not within the scope of this review to desenbe the ap 
for fluorescence studv of special problems of the chem 
tt) of carcinogens and for fluorescence spectrograph/ Detailed de 
f P^ons of technics usuall) accompanv original articles or ma) be 
und in modern texts on lummescence 


CLINICAL STUDIES OF FLUORESCENCE 
am fhe Diagnosis of Cancer— Many climcians have ex 

^ ^ suspected cancerous lesions m filtered ultraviolet light hopmg 
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that some cbanctcnstic fluorescence ■« ould enable them to say •w-ith 
tcrnmtv that the lessons avert dcflnttci} benign or de&uteU maiig 
rwnr DKappomtmcnc it what was Vistnhzed muse have been the usual 
result for onlv a few posmve rqvorts have found their «ay into ^ 
literature Pohcartl^ observed a red fluorescence in rat sarcomas 
ittribmcd it to the presence of hematoporphy nn which he 
js a decomposition product of blood resulting from bactemi action 
Korbler* fouml a sinwlir fluorescence m cenain human aremoms 
and attempted mconcUisivcK to prove that « was due to a pnitiirv 
mctabobc difference between tumor cells and normal cells Of more 


fe ^ 



\ g 450 


Fiff 451 


Tis 450 ~F ce o! Oltarolil 1 hit man phot ftaphnl ■« 

Jfehr show ng the interne fluorescence of hj'pe pre MC oj«e 

c 5 in photogr ph) T1 c strong fluorescences of graj hitr snu 
n rmaj ^ 

F g “IJl -S m uh ct F*t« grapf cfl in ortl ary J ght Jbe ^ ^ 

art s h eh are la 1> evident in ultraviolet Ight cannot b 
at ail 

interest was the studv by Thomas^ of the green 

and m the sympathetic ganglia of patients d\ mg of c ^ ^ 

leukemia This pigment fluoresced red and u'^rr<!-ll earciflOisJ 

protoporphyrin Gougcror and Patte* claimed that basa 

could be differentiated from spinoccllubr cuperfioal 

ccncc To date these remain as isolated hnor^af 

fluorescence of malignant growths ts neither sniifv 

flcicntly charaetcnsfic ro be useftfl for positive “’7 , 

of lesions of the eye where fluorescence has proved ° ® ,^„jnMong 

value tt has been reported that cpitheliomata show 

characteristics in ultraviolet light^ 
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Precancerous Sktn Lesions —Prccanccrous hypcrkcratotic lesions flu 
oresce strongl) bluish uhite m filtered ult^violet light Fluorescence 


Fig 43’ 



-Hands of same pauent photographed in filtered ultraviolet 
453 sho\ ordinary bght (Fig 453) The darL spots in Fig 

cjt, ^hat ha\e already been cauterized In Fig 452 some of these areas 

untreated^l fluorescent hyperkeratotic borders about them Many as yet 

fiuorescen evident in the ultraviolet photograph The strong 

ce of the nails and palmar surface of the thumbs are normal 


^ch precancerous lesions have been published 
lenos Aires bv Roffo and hts co Avorkers" who have attributed 
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the fluorescence to an eJevatron m the Jet el of cholestefi}! m the looS 
skirt area Although fluorescence alone docs not dtffeientiate these ere 
cancerous keratoses from benign h\pcrkcraiot5c lesions^ ic is pnhaps 
unfortunate that the work is not better known For an «as> san^ 
of the extent and precise location of c\en minute hvpcrkeratosESvt 
know of no method that surpasses inspection in filtered ultnw'tt 
hgbt riaoircsccncc phott^mphs of die hands and face <?/ a pjoest 
presenting multiple senile prccanccrous h\ pcrkcratoses are iHustrattd 
tn Hgures 450 and 4?’’ Figtires 451 and 45? show foi comparison die 
same areas ns thc\ nnj be seen m ordinars Mazdi iHummation 



r e 4/4 -Case of xiT dertiH ptgni nto um in J2 >e ,h 

]ffaphcd ja fiircrcd uJtrav oJ t J ght Pgmew ^ w pp sr diA 8^ , 
fluorejceaec of normal si m nhiic jadtom and s si:ars aoa ma r 
areas appear pure % b re in sucH sOomi an n 

Melamn Depoidr —Melanin deposits jrt the skm 
lirottn to black in their fluorescence The prommence * 
ogamst the strong fluorcstcncc of unpigtrtcrtted skin in u ^ 

is well known to dermatologists Areas thac are so 
to be invisible m ordinarj light ^ 1 a^ be casih MS^hz jpuh- 
ner Terry® Ins illustrated such deposits m the 
hcation The dramatic appearance of the skm of a pa 
tinccd ^e^oderm1 pigmentosum b shown in Figure 43 
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Fluorescence Diagnosis in Ihe Cltmcal Laboratory —(a) Serology — 
About ten >ears ago hope ^\as raised for a posituc serological test for 
the presence of malignant disease after the report^® appeared that 
serum from patients \\jth cancer decreased the fluorescence of uranine 
solutions mUc normal serum lacked this proper^ Further mvestiga 
tioa revealed that this action was not limited to cancer scrum specif 
icall) and also that some cancer sera lacked this acnv itj The test w as 
inconclusive and has been dropped 

(b) t7nnj/^nj— Manv mvcstigators have attempted to find a cor 
relation between the fluorescence of urine and the presence m the 
patient of cancer or other disease processes Simon ” who studied this 
question with considerable care concluded that there was no definite 
relation between the fluorescence of urine and the presence of malig 
nant disease and that studj of urine fluorescence was without merit 
as a test for cancer 

(c) Pathology —The advantages of examining gross pathological 
specimens have been indicated bv manv authors the most recent and 

of the most enthusiasuc being that of Hcrlj ^ who claimed that 
we diagnosis of malignanc) m cases of neoplastic breast disease b> 
'yual inspection of cut surfaces of operative specimens m filtered 
ujiravaolct light was as accurate in his senes as was the rouune frozen 
section method Should the technic prove as critical m other hands 
It maj be expected to be of great value to hospitals lacking facilities 
section method of diagnosis of surgical specimens 
ihe possibilities of fluorescence microscopj of pathological tissues 
avc not vet been gencrallv appreciated Most tissues exhibit fluores 
ence to the degree that their general histological characteristics are 
uv recognized under the fluorescence microscope In addition cer 
V visualized m frozen sections that are perceived 

pull? other means Popper and his co-workers'® have 

tissi ^■^^^osiv elj on the v itamm A content of tumors and normal 

^ using the strong but fadinij green fluorescence of the v itamm 
sho localization \\ ith Combleet the same author'* 

vv ed the lakes of oil m a paraffinoma bv fluorescence microscopv 
'^orochrome dv es w hich ma> be used to stain components of tis 
the fT aqueous solutions permit the selectiv e enhancement of 
man} components of tissues and thus extend 
dev range of fluorescence microscop) Man} such d}es were 

phin Haitinger Hamperl and Linsbauer One of these Phos 

iion<t ^ aqueous solution to stain lipids m frozen sec 

m L fluoresce brilliatvtlv silver} white m ultraviolet U-,ht 

rapid accurate and completclv free from the objec 
alcoholic solutions— a defect of all the Sudan technics 
mine 0 ^“^^^‘'^rome of great value to the diagnostician is Aur 

the H ^ Siam for tubercle bacilh' 

•nerential diagnosis of tuberculous granulomas from other 
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granuJomns and neoplastic processes Smears frozen sections orp 2 r 
afiin sections nia> be examined by this method The organisms ate 
stained b> the same procedure as used with the 2}eh! Niehm methosJ 
except for the substitution of Auramme 0 for carboi fuchsin A 4-mm 
objective 15 useful in searching for points of golden fluorescence 
1 ’ nmi objective using a nonfluorcsccnt mineral oil for immersion 
the organisms appear as golden fluorescent slightly curved rods Sensi 
tivjty of the icthnic mav be appreciated from the authors ctpenefict 
with a tuberculous granuloma of the tongue Repeated ewmmanons 
of biopsv specimens with carboi fuchsm failed to show organurasto 
confirm the suspicion t!ut the process was tuberculous in on in Wirfi 
the fluorescence technic the first section examined rev caled three Snot 
csccnt rods w ith the fonn and staining characteristics of tubercle bacilit 
Phefodynamic Acfvify end Solar Cancer— As is viefl knoHii, 
chemicals commonlv used for the experimental induction of cancer 
carcinogens— cvhibir strong fluorescence m ultraviolet light and an 
capable of photodv namic activity Whether this fluorescence and th« 
accompanying pliotodymmic activity are factors in the phvsiolo wl 
activitv which they initiate has not been settled Themanv sttempeto 
answer this question have only clouded the issue It is ce^^v tret 
chat exposure to light is not necessary for the activity of die 
pounds and some fairly good evidence has been presented thst thtir 
activity IS actually lessened if animals are exposed to solar raaiatwn 
during the period of the carcinogenic treatment'® These cxpetunenBi 
however do not answer the question of whether photodvTOiTiics j 
active substances m ihcmscUes wcahly carcinogenic or 
genie mav not at least accelerate live carcinogenesis due to 
to light Bungclcr* was able to produce sarcomas in mice oyetpos 
them to sunlight after they bad been sensitized b> the 
hematoporphyrin eosm or amhraso! Hueper*® has 
question tn connccrion with pitch tar and anthnccne ‘ ^ 
cancer and associates the photoscnsitization that these mdustna 
produce w jth ilieir carcinogenic properties 


FLUORESCENCE ANALYSIS OF CARCfNOSENS 
IdenhficaJion of the Caremogeme Fractions ©f 
alysis undoubtedly receives its greatest tribute ^ * fjkgpurt 
though strictly scientific talc of the discovery of “ tfeq? 
hydrocarbons that can produce cancer The roots of t for 

m modem medical history when Pcrciv'al Pott in 17 r .j.(^nia 
the first tune the existence of a peculiar form of cane 
chimney sxvceps and traced it to the conraminanon 

A ceiirtiry clipscd before other imporrant crest 

Hetueen !S85 and ^87 three reports appeared u wen ,,^ 1 , no 

nil to fiiifhcr w< rl for they woented occup'H'^i 
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(tar cancer) sbile oils (panffin cmccr) and lubncntinc oils m the 
cotton spmnmtr mdiistn (mule spinners enneer) During the nc\t half 
Centura it a\as shown h\ ^anngma and Ichikawa’® and Tsuts ii that 
coal tir would produce experimental tumors in animals and b\ Ploch ’ 
and Kennaw a\ that the hiuhcr boding fractions of the tars w ere most 
actne m this capacitx The latter inxcstigator showed that caremo 
Cenicitv was restricted to certain tjpes of tar and In the ingenious 
e\ace of making a tar from pure acctxlene chat the carcinogenic ma 
tenal was a hvdrocarbon 

Not until 19'’7 howexer xxas the ke\ obscnation made that led to 
L fl tl'e problem Then Maxneord ® noted that the spectra 
^ th fluorescence of the carcinogenic tars had one common charac 
terwtic all showed three bands m the xiolet at low dispersions This 
'ita clue led Hieger * to studv the fluorescence spectra of a number 
^ pojcjclic aromatic h\ drocarbons 1 2 Benzanthracene was found 
taR^'r closely related to the spectra of the carcinogenic 

of h ’’P the studs at that point and studied a lanre senes 

enzanthracene deruatises Soon Kennawax and Hieger-* had the 
carcinogenic actnitv of certain benzanthra 
Qar ''hose sxnthcsis had recentlx been worked out bx 

hvdmr k positive results and therefore the first pure 

12 5 to exhibit pronounced carcmocemc actnitx was 

Coni jJhcnzanthracene In all this work b\ Maxncord Hieger 
f'-®nnawa\ the fluorescence spectrum was m the words of 
rintfi i./”' the single thread that led all through this lahx 
Concent thread led Hieger ’ through the tedious process of 

tion so actne carcinogenic agent in coal tar pitch a frac 

M ben?^ shown to be identical b\ its fluorescence specmim x\ith 
prox ed to be a xerx powerful carcinogen 
'lanx \ * ^®l6rminations of Carcinogens by Their Fluorescence — 
strorelv shoxxn that the mtensitx of fluorescence of a 

t^cntrifio substance max be used as a measure of its con 

irupuntif^ presence of certain impurities proxided the 

'nterferincr^*^^ memselxes neither strongly fluorescent nor capable of 
Such HIM fluorescence of the substance to be estimated 

ometrv’l photoelectric methods (fluor 

densitometrx of fluoresc-nce spectra (quantitatixe 
Flu” spectrographv) 

^cen '* abolites of Carcinogens —Manx studies have 

chenuca! ri ^ rranner in which the animal bodx disposes of pure 

injected Again fluores 
^'tracts of r/ of serxice m identifxmg the metabolites in 

Peacock ^ Groups of xxorkers headed bx 

‘'"■esiirrar.on J’' oerenblum ^ haxe been responsible for much of the 
or this phase of experimental carcinogenesis 
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FLUORESCENCE STUDIES OF EXPERIMENTAL CANCER 
Localiialion and Persijfenee of Carcinogens in Animal Tissues -(a) 
Injected Ctirctnogcvtc Chcnncols ~-Vhe persistence of carcinogenic 
compounds m tissues depends on man> factors not the least important 
of sthich IS the vehicle m which the> are introduced The solvent 
ph\ s 1 V crj important role m determining the persistence of caremn 
gcnic chemicals injected into subcutaneous tissues If the sohent is 
rapidlv ahsorhed hj the tissues the carcinogen disappears quickiv if 
the solvent remains the carcinogen persists too It has even been su 
gested that the presence or absence of fluorescence of the carcinogen 
at an interval of weeks or montlis is a good measure of the capacitv 
of the organism to dispose of the sol ent not of the carcinogen tcsel! ’ 
(/>) Superficially Applied Carcinogens —The same criticism hardK 
applies to the snidv of carcinogens applied to the skin in hi hlv voh 
tile Iipid solvents Heel and Peacocl ® noted that the macroscopicalK 
visilile fluorescence of 3 4 bcnapvrcne disappeared from the skm of 
mice within 4 da\s after a single application Hiegcr * noted that the 
fluorescence of benzpjrcne disappeared within 3 weeks after applies 
tion no matter how manv times it had been applied prcvioush In 
this hospital Dr W Cramer and the author*® have studied the persist 
cnce of methvlcholanthrcnc in mouse skm b> fluorescence inicrM 
copv It was found that the carcinogen was selectively absorbed n\ 
the sebaceous glands and the free lipids of the kcratmitcd epiicmts 
The schaccous glands underwent rapid degeneration and poured out 
their sebum and dissolved carcinogen onto the surface 


dermis With the thickening and differentiation onhe epithelwni^® 


heavj keratin laver flaked off at from 4 to 8 davs carijin 
stronglv fluorescent carcinogen with it and leaving no obvious meth) 
chohnthrenc in the skin . 

Tlicse studies pointed the wav to the study of the function o 
sebaceous glands m experimental carcinogenesis It was soon ou 
that a powerful carcinogen methv Icholanthrene was almost c 
pletelv robbed of its injurious and cancer producing 
was applied m anhvdrous lanolin a solvent resembling the se 
of the sebaceous glands ** . . aj 

Doniach Mottram and Wcigcrt* in England have 
problem of persistence of carcinogens in skm from 
Using chieflj spectrogfaphic methods they determined tha 
pvrenc leaves the si m within 7 days (except for the hair w ^ 
showed traces for ’ to ? weds) after bemc painted on i 
solution Their technic also showed that a new jjtmenL 

fluoresced blue was formed m the skm as a result ot 
This was apparently a breakdown product of the caremo 
sistcd for approximately a month after a smde paintm ^ 
bohe product could be extracted b> a dilute sooiuf" for another 
non We have confirmed these findings m this labors r> 
carcinogen methylcholanthrene 
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Natural Occurrence ot Carcinogens —The structural similarity of the 
meihylcholanthrene molecule and that of naturally occurring bile 
acids has gi\ en rise to the con)ecturc that this carcinogen might ac- 
tuallj be s>nthesi7ed in the animal body Attempts to extract sub 
stances from cancerous tissues and from unin\oKed tissues of cancer 
patients ha\e as >et yielded no compound exhibiting the characteristic 
fluorescence of this or any related carcinogenic compound in spite of 
reports to the contrarj Although previous work has given nega 
tt\t results the question still holds interest for many investigators 
Also of interest but outside the scope of this review is the question 
of chemical interrelationships of the carcinogens and the sex hormones 
and adrenal substances 

Miscellaneous Associations of Fluorescence and Cancer— Another re 
tend) reported and as yet unexplained correlation of fluorescence and 
cancer susceptibility is the finding of Figgc Strong and others® that 
strains of mice that had a high incidence of spontaneous mammary 
cancer also had Harderian glands that fluoresced strongly red m ultra 
violet while these glands did not fluoresce red in strains that had a low 
incidence of such cancer 

Unpublished observations by Cramer and the author®® include data 
relate further the fluorescences m si m with the carcinogenic proc 
css initiated by methylcholanthrcnc One of these is that mast cells 
accumulate beneath the chronically hyperplastic epidermis and ac 
quire modified reactions to toluidm blue and other stains These cells 
normally are at best weal ly fluorescent but m such skin manv of them 
ccome strongly luminescent under the fluorescence microscope 
ypcrplastic epidermis also shows fluorescence that the normal pro 
otjpe jacks Fluorescence spectrographic studies of the substances re 
P^ible for these changes are in progress 

^^^Shout the history of cancer study there appear again and 
S in obscnations that seem to associate the carcinogenic process with 
substances These findings have led even to the proposition 
^ of carcinogenicity of a compound was directly pro 

. Its fluorescence in ultraviolet light This bubble burst 
^ critical scientific measures were applied®'^ 

^ 'vill tell whether all these observations that relate the 
cancer to fluorescent substances are accidental coinci 
h\dr^ ^^■'vhether here as in the isolation of the pure carcinogenic 
point the way to a solution of the whole fasci 
problem Will cancer research through fluorescence studies 
light out of darl ness 3 
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CANCER STATISTICS FOR MORTICIANS AND 
FOR CLINICIANS 


William Cramer, Pii D D Sc M R C S • 

Thf Statistical Method is one of the fcAt available for the mvcstiga 
tion of the general features of cancer as it affects man It requires not 
so much a deep knowledge of statistics as an intimate knowledge of 
the clinical and pathological aspects of cancer careful observation and 
recording of all the relevant facts and a modicum of common sense 
The immediate problems which cancer presents to the clinician are 
concerned with diagnosis prognosis and treatment In these fields he 
IS impressed b> the infinite \ariet> in which the phenomenon of malig 
nanev manifests itself Not onlj does cancer attack almost every organ 
3nd tissue in the bod> but even in one and the same organ every m 
mdual neoplasm that develops seems to follow its own laws In short 
C'Cf) neoplasm may be looked upon as a biological individual To be 
sure they all have m common the property of infiltrative autonomous 
growth or they would not have been diagnosed as cancer But there 
iwi malignant neoplasms share but which are 

, detectable by the clinician preoccupied with the study of 
dise*ase ^ and impressed by the apparent capnciousness of the 

of entities emerge only when the records of large numbers 

in analyzed statistically When such results are interpreted 

stud ^ knowledge of cancer gained b> the experimental 

fg ^ disease m animals conclusions can be drawn revealing 

cancer in the human subject which add important infor 
rhe knowledge of the various etiologic factors concerned in 

assm ^ of cancer in man and which may also on occasion 

in the difficult task of an early diagnosis of the disease 

GEOGrAPHIC INCIDENCE— CRUDE FIGURES VERSUS RATE 
^'0 ®och large numbers of records of cancer patients 

uiortaljt^^f ^ available One is represented by the figures for the 
lous star^ cancer based on death certificates collected by the var 
published annuallv by the Bureau of Census The other 
hrge found in the records of patients treated in various 

numlf*^^ f clinics The data collected from these sources i e 
'Uortahtv persons dead from cancer as gathered from the official 
^uspitals^ number of patients treated for cancer in 

— indiv idual clinicians are not in themselves statistics 

'’niy Barnard Free Skin and Cancer Hospital and Anat 

^ v\ ashington University School of Medicine St Louis Missouri 
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any more than a heap of bricks is a house They are merely them 
matcrnl the crude figures as the statisticians call them 
to he analyzed b> relating them to a frmte of reference 

An example will maVc t! s point clear If tl e statement is mads that Aet are 
more telephone subscribers m NTe v \orl, than m Clev land figures can be gro 
htch cstal Iish its troth conchas tclj Nevertheless the statement is m aningless. 
For It may be seen at once that there are more people living m New \o k thsa 
m aevclansl an ! that in order to impart a m anmg to these figures th<n« f 
telephone subscribers for an eq lal un t of people say lOOOOO pejsons most bt 
calculated TTi a equal unit of populaton is tie frame of referen andtb fgoK 
obta ned is the rate as aga nst the cni te figures 

The same argument holds pood h«i \ c compare the m ttal cy la 
and in Qctcland In 1936 71 775 hite persons d ed in Ne v 1iork as asainsli}'’? 

hue persons in Oe eland These crude figures do not pro e that N w \oA s 
an unheahhier place to 1 vc in tl an Cleveland in the s nse that the dnoa rf 
l>ing IS greater for a New \orVer ihan for a CJevelander In ord r to dw ’ 
that po nt i3 c rate hat to I e calculated for an equal «n t numb r of lirwg p«vm 
s sauce for tl c goose total mortal tj is sauce f r the gander cancer tw 
raJ ry The cni Je figures far the cancer mnn 1 ty in IW are Ne ^wl> 
pervins Ocveland~l 271 persons The eanc r m r«lt> rate per lO&OM irh h 
tan«-tl c term used by statisticians s persons J ng -is h e er jlmwt 
same 141 for Nc v \ork and Hf for Oc eland For reasons s hch P" 
sent I later these figur $ ha e jet to be corrected for pos. bi difi rentes ifl™ 
age-const n non of tl c rs o populat ons 


We shill finil presentU that statements arc made in the medical IiW 
ittire both /n fe\tl>ooks and in oncmal contributions usm 
urcs for a cnmpinson of the frcqucnc) of cancer m n\o 
populations Could it be siid that deaths either from all causes or fr^ 
cancer are more frequent m New ^or)l than in Oe\cisno on 
basis of the crude fitrurcs |ust gnen^ A statement to that cnectew 
be made ori oath in i Court of without committing a 
we mean b) frequcncs the number of deaths per day 
true Such i statistical fact micht interest an undertaker ioo m? 
business As we shall hate to refer again to this intcrprefstwn ^ 
quenev statistics it u jU be called undertaker statistics 

To the medical man the tenn frequency as applied to c 
dence of a disease in different populations has a different mei ^ 
wants to know the relative propomon of persons suffenn 
given disease m a population In other words he wants to 
me of momlit) -or morbidity as the case mav bv 

ease From the medical point of v icw therefore the cru 
themseh cs are useless In \ icw of the touchin? hehef tha 
have jn the reliability of figures- figures cannot he - 
to note that the same set of figures can be used to lea 
different conclusions Cancer k eight times as as 

as m Cleveland and Oncer is just as frequenyn N . 

Cleveland Both these statements can be said w W t co" 

be said to be false according to the frame of refere 



C\NCLR STVTISTICS 


1257 


nection ^\lth the word frequent It is a lesson emphasizing the im 
portance of semantics —the science of the meaning of meanings 

SEX AND AGE INCIDENCE 

The same points hold true when a comparison is made of the cancer 
mortality in the t\\ o sexes— the sc\ incidence of cancer— or between 
different age groups of a population— the age incidence of cancer 
For the numbers of the male population and of the female population 
in the United States are not equal nor are the numbers of persons liv 
mg in the different age groups Eaerjbody 1 nows that the number of 
persons comprising a large population m which different age groups 
are compared diminishes as w e proceed from childhood through adult 
hfe to old age A comparison of the cancer incidence in the several 
3gc groups refers therefore to groups of living persons comprising 
different numbers For this reason the crude figures for these different 
groups cannot be compared directly but have to be transformed into 
equal unit number of persons living in each age group 
When this is done it is found that the conclusions drawn from the 
meaningless but grossly misleading 
AH this IS so obvious that it may be asl ed why it should be ncces 
to flog a dead horse The answer is that the horse is not dead but 
still very much alive Most textbooks on cancer whether written by 
cunicians or pathologists make the mistake of discussing the age inci 
mce of cancer with reference to the crude figures and not to the 
Ttf mistal e is to be found in numerous papers pub 

isned m the cancer literature Needless to say this mistake is not made 
statisticians The difference between the crude figures for the can 
iiJ figures for the cancer mortalit> rates and the 

portance of distinguishing between the two is clearlv illustrated in 
^^^uuipanj ing table taken from data published b> the Bureau of 
1940 and referring to the white population of the 
^ ited States Data hav e been selected from the tables for four organs 
uterus for w omen prostate for men and stomach for men 
j 11 separately They have been chosen because they serve to 

f ^ number of important points and because the disease m these 
numerically important 

fiabl comparisons of the data given in the table are justi 

‘^^ude figures allow of a direct comparison only if the 
to sores refer to populations equal m numbers but not if they refer 
orud fi differing in numbers It is permissible to compare the 
oterm mortihtv m women from breast cancer from 

t^onina ^^tim stomach cancer Similarly it is permissible to 

cancer^^ mortality figures for prostate cancer and for stomach 
tions e these tw o groups the crude figures refer to popula 

^lutcd^S *ti number in the first group all the women living in the 
tates in the second group all the men living here But no 
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direct comparison can be made between the mortality figures for 
gastric cancer in men and in women because the male white popula 
non IS not equal m number to the female population but exceeds it bv 
about 1000000 The conclusion can be drawn for instance fiom the 
crude figures that m women the mortalitv from breast cancer or from 
uterine cancer far exceeds the mortalicx from stomach cancer The 
combined mortalitx from breast cancer and uterine cancer is m fact 
responsible for oxer 37 per cent of the total cancer mortalitv m 
XX omen xxhich amounts to 76 674 These txxo organs may be said to 
dominate the cancer mortality in women Since in both these organs 
cancer can be diagnosed in its early stages w ith the result that a per 
manent cure can be obtained— and is beinir obtained in a considerable 
percentage of cases— it is clear that an increase in the number of 
xvomen seeking medical advice at an early stage of the disease would 
be reflected as a material diminution m the total cancer mortality In 
with a total cancer mortality of 71 109 the only organ belonging 
to the genitourinary system that is numcncally important from the 
point of viexx of the cancer mortality is the prostate But m men the 
mwality from gastric cancer far exceeds that from prostate cancer 
he same conclusions xxould of course be arrived at from a con 
figures for the mortality rates The advantage of us 
in Li populations equal m numbers ( 1 00 000 

able therefore all the figures are directly compar 

_ , ® can for instance compare directly the rates of the cancer 

the different states of the Union with each other or with 

tistic*^ European countries for which reliable cancer sta 

of 3xailable \Ve find then that a similar dominating position 
for cancer and uterine cancer m the cancer mortalitv statistics 
J 3 n c appears also m England but in Holland or the Scandinav 
for rate for gastric cancer m xvomen is much higher and 

or in breast cancer much lower than in the United States 

comm ^ detailed investigation undertaken by a 

Puarc e ®^PCffs or{Tani7ed bv the Lengue of Nations no ade 
for this^^ found which would account adequatelx 

atiH *^^oresting difference in the incidence of cancer of the breast 

■“‘0 uterus ( 

Proceed to investigate the frequency with which 
cannot different organs at the vanous ages the crude figures 

poD^l'^ correct information because as pointed out earlier 
fro comprising the various age groups all differ numeri 

f’ave to ^ ^ ether If we argue from the crude figures we would 
^^theac^^ f ^ cancer of the uterus attacks women most frequentlv 
*>niilar mf ^ cancer of the breast at the ages of 60 to 64 and 

is 'xould have to be drawn for the other three organs 

^^exx Ynrl ^ cancer attacks the inhabitants of 

more frequently than the inhabitants of Cleveland That 



iS the undenakers conception of frequency But such statements m 
3cni35}> made m many tettbooLs and papers and such crude figures 
arc described there as rcprcs«Kmg the age incidence of cancer 

If on fhe other hand wc base our conclusions on the mortalitjrntc 
M c find for almost cv cry nssue or organ the greatest frequency « tk 
oldest age group This means that the chance of a person being at 
tacked bv cancer steadily metcasesand reaches a telatiiiely bghfigaJt 
m the oldest age group Thar js-or should be-the chmcians ccocep- 
tion of the frequency ith which cancer alTects a population at differ 
ent ages because it shows the trite relationship between age and the 
onset of the disease This relationship which is the same for practically 
every organ or tissue is the true age incidence of cancer aadw 
apply this term to the crude figures js not only mistaken but grossly 
misleading The iictuficancc of this relationship is perhaps most deady 
indicated h> rhe fact that one half of the total cancer mortality ids 
on the group of the population that is aged 65 years or more ahhoo b 
that group represents only from 6 to 7 per cent of the total populanon. 

The races tint is the true age incidence of cancer indicate nfiir 
chances exist for the dciclopnicnt of cancer in a person in agnenagt 
group within a gnen period and m a given organ Thus for breast 
cancer it has been cnlculatcd thif the chance per 1000 mdividuaisot a 
woman developing breast cancer within the next 10 years increases 
with increasing age as follows 


Age 
At 3S 
4t 
Si 
6f 


Chinct per IMO 
IS 

ss 

rr 

St 


The iikeldiood at age 45 is double and at 65 triple that t 

The same relationship holds true for the relative frequency vyt i 
malignant and nonnnhgnant lesions of the breast were . 

nr different ages in a senes of )SJ cis« Tliese figures exprr ” 
ccntJgc are as follow s 

Iktugn and OtK r 

Age Nonmai gnant l-« iiris ^ 

Rclow 30 IS 

3£M0 II « 

40-50 W j5 

55 59 * 95 

6fM54 ; JOO 

Over <55 ® 

Figures such as these suggest that a different early A' 

m attempts to educate the public to seek a lump's 

present the public is told to consult a doctor at one 
felt in the breast because it may be cancer It mig 
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follow a suggestion made by my colleague Dr Major Seelig to change 
the ^\ordmg to it may not be cancer 
Factors Determining Higher Incidence of Cancer With Advancing Age 
-Coming back to the chances at different ages of dc\ eloping cancer 
the figures for other organs may be higher or low cr than those for the 
breast but their relative differences arc of about the same order There 
IS no other numencallj important disease which manifests this extra 
ordmarily rapid increase of the incidence with advancing age It mam 
fests Itself also in the incidence of cancer in all species of animals for 
Mhich a sufficient number of data have been available This age in 
cidcnce represents therefore a characteristic feature of the disease 
that has to be accounted for by an adequate explanation Formerly 
it was interpreted as indicating that senility of the tissues was a 
f 2 ctor favorable to the development of cancer The study of cxperi 
niental carcinogenesis has put this explanation out of court because 
It has been shown that cancer can be induced just as readily and some 
times more readily m young as in old animals Our knowledge of the 
factor determining the onset of cancer in man has been dealt with 
elsewhere 2 Here we need only to state that the time necessary to m 


duce 


cancer varies inversely with the strength of the carcinogenic 


stimuli to which out bodies have been exposed during life Among 
these stimuli some are intrinsic others extrinsic The carcinogenic 
stimuli are numerous and vary from organ to organ Among the or 
^ns mat respond to extrinsic stimuli arc the skin and upper alimentary 
ct dow n to and including the stomach a numerically important group 
fa t of the tissues was believed to be the dcrcrmimng 

ctor the outlook was bleak For we cannot escape from senilitv 
vve can escape from extrinsic carcinogenic factors and by thus 
b'lr influence it becomes possible to consider the possi 

y ^ delay m the onset of cancer Such a delay would be a great 
an ad our fight against cancer It would be more valuable than 
T number of patients cured by operation at an earlier 

tics evidence to justify such an outlool ^ In the statis 

^ 0^ England and Wales for 1934 a companson between the cm 

Pen^^i the period from 1911 to 1920 ind in the two year 

rates f shows that there has been a diminution m the 

tone groups from 35 to 65 for such organs as the skin the 

alim ^ esophagus but not for the stomach and lower part of the 

uterus also show a decrease in all age 
In thr» ® tates for breast show an increase in all age groups 
low 67 "hose rates show a decrease in the age groups be 

doej _ ^"®te is an increase in the groups abov e 65 so that this delay 
necessarily indicate a dumnutton in the total cancer mortality 
of Dublin and Lotka* for the same period m the 
for ess show a remarkable similanty in the trend of mortality 
n lally the same groups of organs The opposite trend of the 
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cancer mortality for the uterus and for the breast-an were se ir i 
the age groups for the breast a duninution m the tarkr a e groDps 
for the uterus-ma> perhaps be correlated with the diminution m the 
birth rate Childbearing has an opposite effect on these two o^ans 
Multiparous women hate a higher incidence of uterme ancer than 
nulliparous w omen while for breast cancer the relationship is re 
t ersed The delay in the onset of cancer of the upper ahmentary tract 
may find an explanation m the fact disclosed by Stevenson that the 
upper alimentary tract is more frequently attacked by cancer in the 
low cr social classes than in the higher ones As pointed out in an earlier 
piper * this probably is due to differences in the habits and modes of 
life in the different social classes especially along the hn*s of hy lene 
and diet. An improxcnwnt of these habits m the lower social classes 
along those lines may therefore be expected to lead to a diminution 
m the incidence of cancer of the upper alimentary tract Whateicr 
the explanation of this phenomenon of delav mav be the fact that it is 
taking place m a number of important organs is a most promisin sot 
I t indicates that the control of cancer is not limited to an improiemcnt 
in the early diagnosis of the disease but can be made cffecuve also bv 
delaying Its onset After all none of us care very much of what disease 
but at XV hat age we die Most of us would rather die of cancer at rO 
than of some ocher disease at 55 


PCftlOO INCIDENCE 

When wc make a comparison between the cancer mortality at oilier 
cnctmics sa\ at 1910 1920 1930andI940 wefaceicaintheproblen’ot 
having as the frame of reference populations diffciin» m numbers n 
the country as a w hole there has been a great increase m populauo 
In this case however ic is no longer sufficient to calculate Jben 
from the ratio of the number of deaths from cancer over the o 
population Tor there has also been a great change m uhat is teca 
cally called the age constitution of the population This a e co 
tution refers to the relative proportion of persons 1 

ent age groups Tal mg as an example the three years 1910 ^ 

1940 and dividing the population into three age groups- ^ ^ j 
0-44 m which the total cancer incidence is low whetnei 
as crude figures or as rates the group 45-64 m which it is e ^ . 
sidered in crude figures and the rate is beginning to 
the group 65 and over in which the rates reach tna ^ ] 
arc so high that m 1940 as stated previously one hal 
cancer mortality falls on this group-Dublm and I'Otk ^ ^ 

lowing figures for the percentage distribution ot t 


groups 

Age 

0-44 

45-64 

65 and over 


1910 
8 0 
13 7 
4 3 


1930 
77 1 
17 5 
54 


1940 
73 5 
20 2 
63 
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The relatnc proportion of the oldest group 65 and o\cr lias there 
fore greatlv increased during this penod In s lew of the fact that 
this group shows the highest frcqucncs of cancer this shift in the age 
lomuwtwn must neccssarilv increase the crude figures for the cancer 
mortalit) both for the total mortality and for the mdn idual organs 
As pointed out earlier the crude figures arc misleading when they are 
euen for the different age groups of patients dead from cancer in 
am one year They are doublj misleading when they are gi\en for 
different years If a comparison has to be made for different years the 
shift in the age constitution of the population has to be eliminated by 
a statistical device which inxolves a recalculation of the crude figures 
actuallv collected for an arbitrar) standard population having a fi^cd 
age constituuon 

hospital and clinic statistics versus official cancer 

MORTALITY STATISTICS 

The point alwavs to be remembered is that a correct interpretation 
of the crude figures for the deaths from cancer requires as a frame of 
wrence the number of persons living analyzed according to age and 
^0 sex Such data are available in the census for cities counties or 
states 1 e the same areas for which the data are collected concern 
>ng the causes of death 

^ of this argument is wearisome to the reader it is 

th'^? tiecessar> because it is highly relevant to a discussion of 
® chim made by many pathologists and clinicians that cancer statis 
obtained from hospitals and clinics are preferable to the official 
^^ncer mortality statistics The argument put forward in support of 
and ^ diagnosis of cancer is more accurate in hospitals 

are ^ population as a whole where the inaccuracies 

s ated to be such as to make the statistical data of no or little value 
num that the official cancer mortality statistics are 

inaccurate But these inaccuracies are not capricious or 
di 3 e The) affect mainly those organs in which it is difficult to 
so called inaccessible organs —for example the 
intestines Since these organs present difficulties in 
presence of cancer the errors in the figures for these 
cern^ underdiagnosis that is to sav the recorded can 

error considerably below the actual cancer mortality But this 

fsirl) regular throughout the ) ears especially when com 
The several millions of people are under consideration 

niortal^r^^^^ show only a slight but steady increase in the cancer 
^‘3gno* ^ periods of y cars due to gradual improvements in the 

tions ^cthods and in the facilities available for medical examina 
''ccordingl) that for different communities the figures 
greatlv ^ cancer mortality m the inaccessible organs vary 

> 'wth the presence or absence of the faciliues available for diag 



^MLLIAM CR.^MER 


i’d-f 

nosis In the southern states of the Union for imunce the nunkr 
of medical men per unit number of population was before the presen 
uar onI> from one third to one half that for many of the eastern ind 
northern states indicating a laclv of diagnostic facilities in the south 
cm states that is condncnc to an undcrdiagnosis The recorded ‘igures 
for the mortaUt> from gastric cancer in the southern states are toh 
one half of the figures recorded in those northern and easterns! i 
The\ arc m fact much lower than any figures recorded m thtue 
Turopcan countries with reliable cancer mortality statistics Coosid 
erations such as these su»»gcst the possibilitv that the low mcidenceoi 
gastric cancer tn the southern states is due partU at anv rate to an 
undcrdiagnosis Tor statistical im estimations that mvohc the inKtprc 
cation of the official cancer mortahtv figures one would of course, 
select those communities cities or states in avhich errors due to and r 
diagnosis arc least Iihclj 

Granted then that the official cancer mortality statistics are sutjeci 
to errors they arc limited mamly to an undcrdiagnosis in the inacces- 
sible sites Tins docs not jnstifv the wholesale condemnation of tfies 
data The figures for the monabtv from gastric cancer may bt » 
correct numcntalh m being too low but these errors will be of t 
same rclatisc order for men and for women so that the lauer^ i 
dcncc of gastric cancer m women can be accepted as a f ct They 
wiU be of the same order also for the various age groups so tnstMe 
find the same rapidlv mcreasmi, figures with age-ibe true see mci 
dcncc— for cmccr of the imcccssiblc organs as for the accessible orpns 
in which the errors dne to these diagnostic difficulties are of a irt 
lower order of magnitude \\lm in fact impresses the student o 
official cancer mortahtv statistics when tbev arc interpreted co w 
is the essential simihnty of the result The set mciderce t e 
incidence the oruan incidence all show essentially the same . 
w hen a comparison is made btt\% cen different communities 
tween different countries which are able to present tcha e 
statistics rpcftiK'’ 

On the other hand when one studies many of the - 

by different hospitals or dimes one is impressed by the 
the confusion of the data amlyred lor organs or for a'^e .oncrni 
from one another As explained earlier the statcrients tm ^ j 
mg the age incidence arc meaningless if mcrcl) the ^ ^ TTic 
gi\ en and grossly misleading if their interpretation is 
exclusion of diagnostic errors is no 

tion of the data ai ailable The explanation is that ttie a l,e 

a single hospital have no frame of reference by -plicpa 

interpreted \ hospital population is a selected popu 
tients that pass through the hospital do not ^ ergoup?- 

of the disease in the various age groups organ gr P 
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as It affects the population as a \\ hole With regards to anal> ses of the 
cliaical material the clinician or the pathologist is thus restricted to 
the use of the crude figures That means he uses vhat has been de 
scribed earlier as undertaker statistics 
This criticism must not be tal en to mean that the statistical investi 
eation of cancer in man on the basis of clinical data is of no \alue The 
relationship between the two lines of im estigation may be summarized 
h> sajing that the mortahtj statistics and the data obtainable from 
clinical obsenations do not compete a\ith each other the> complement 
each other The information a\ailablc from cither source is limited in 
Its scope but different m its subject matter It might be said that while 
the mortality statistics give us a picture of the essential features of 
the disease clinical observations contribute the no less important 
knowledge of its finer details 


e discovery of the various forms of occupational cancer \vc owe to clinical 
The first discovery of an occupational cancer was made 170 years 
Pou who described chimney sweeps cancer It was quoted in 
menH pathological textbooks as a curiosum of cancerology but its funda 
exTnn 3S establishing an ctiologic correlation between cancer and an 

tion« recognized One hundred years later the clinical observa 

thetfi'*! ®^^^^hshed a similar occupational relationship for the skin cancer of 
to the H 'Workers m Scotland As a result subsequent clinical observations led 
menti ®f other occupational cancers As an imponant example may be 

r Unna which established exposure to sunlight as an etio 

rr^TiA cancer The subject has been dealt with fully m an excellent 

'"°!L°8«Ph byW CHueper» 

enes was d encountered m understanding the significance of these discov 
of the DC occupational cancers only a small fraction 

some vvh”*l?V?^f occupation developed cancer and among these were 

othet wh ^ j occupation many years before cancer developed while 

IfO years occupation remained free from cancer When 

*he skm f extrinsic agents were applied to 

mducin ^, ”^°*** ond of mice it was found that the extrinsic agents capable of 
ou’fy nfe* oancer m man induced also skm cancer in animals Then the diffi 
cmot»enes^*'°"^'^ resolved In animals os in man this process of car 

the f * ^^^Of’sly conditioned by two factors the factor of susceptibility 

the aoDl regards susceptibility it is sufficient to say here that 

5 pec}« ^ carcinot,enic agent to a number of animals of the same 

’^^nccr I vamc sex and living under identical conditions produces 

the diseas °\\ * fraction of such animals while the rest remain free from 
Clder>^^» r " ® encounter this factor again m discussing the familial m 
ot cancer 

velopment^^”^”^^ second factor manifests itself in the fact that the de 

*eonsideraW requires a comparatively long period of time amounting to 

t^y establ K of the life span of a man or of an animal The expenmen 

t® a consid cat^cer requires a long period of induction amounting 

that cance ® of the life span of an animal together with the finding 

an maf ^ ^ induced m > oung animals as readily if not more readily as m 
incide* necessary to abandon the explanation of the characteristic 

^ ^Posine f cancer as being due to semlity of the tissues acting as a pre 
8 actor A new conception emerged which explains the rapidly increas 
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mg frequency of cancer madence >.ith increasing age on tfie bass of them 
Kit (m to elapse I cf re caraiwgenic stnuli bccorrc effeeme Thstitwo 1 
' 'o^Ked il c veaVer tie carcinogenic omali are 

The I sco\ cr> of this long pertoJ of in Jucuon affected also the saentitic enti 
cepuon of tic prcoanccrots condt n n s concepton had ken fetmuhe^ 
40>careagoly Icimwologi ts li ha 1 been possible for them to do so bee use 
ibc \holc process of cafcinopenesi is ti ibic m the swn and can be follow i 
thttc But the Ml d ty of tins Conception as a generaJ or fr qient occurr o e m 
cancer of other t rgans s as contested bv pathologi ts Dneer was belier i to 
dcs clop suddenl) Tie expcnmental study of care oogenesis rnade it poss bh to 
shot that during tf is long pet od of induction the ti sue subjected to th m 
of a caranogtn c agent undergoes chatacictist c motphological changes 0 ce 
tlesalidt) of the Concepuon of ptecancet s as cstaMished search was tnide foe 
the cttsfence of such cond lions in man and the ecistence of numeroi.s pircan 
cerr j conilitions in sanous orpans has now been established The existence ol 
such pitcancer \k corni tions is of cl meal mponance bee use dieir tecosn-of® 
anl treatment maj present a subsequent development of cancer 

Certain diseases may I e responsltc for the development of snch condo s 
An example is lyp) i/u h ch has I een Vwivn to favor a subsequent develop® "t 
of cancer on tie tongue \n im c-tipation designed to d termne whether die 
inci fence of cancer jn ml cr organs as s m lirly affected by a pre wot sjfhi- 
} tic infection vas earned ut b> Tr^ in 19 9 He am cd at tl e co lusintb# 
sv{ h lis phys no direct of very imponant part in the product on of cincef 
A recent re tvvestigatipn of this prolUm b> U U\ n and hs i soe ftj fjon 
il e n VI ion of Cancer (^titffl Ne I rl. State Dep nmenr of Ilf*' h 1 o t 
the disct er> that m \ men with uterine cerv iv cancer v>Th I * i 
4 pet cent of the pat ents that « aim t three t mes as frequemh »» i 
V itli cancer of other sites inclu 1 np tl e body of the ocenis 1 males with wnp 
cancer *>ph lis was found to be present fi e t mes as frequent! a iH 
inf, other form of cancer Cancer of the tongue s not num c ii »n 
cause of dead But cancer of the utetine cervix is fe»pnn i* le 1°^ , . t, 
cent of all deaths ftotn canter m ' nmtn In actual figures 
n the United S arcs from cer ic I cancer amo nt to ab ut IJdWi ^ 

>car Snee syphilis s a ptcvcntallc di se the numerical * 
d SCO erv of this Tclationsb'P from tl t po nr of ' w of tl e ptc en w 
cancer in 4 per cent of these v om n is tcadb apprecat d 

FAMILIAI incidence 

The term familial snculcnce of cancer is pre^rablc ^ 

mhentance of cancer liccnosc w fnt «s inhentw « ^ 
such hut an increased sosccptibilits to cancer Until rece . 
cncc of 1 familial incipience ns a mimcricallv v dimcfwf 

vv as denied— sometimes vehementh hv pathoiocists ^ J 
The> based this opprisrtvon on considerations * ^ ^cet 

organs Beginning with patients who hid tfie rfJj 

one organ including tiic skin thev found that st i ^ncerof 
lives of such a patient did not suffer more nation of 

anv one organ than the rest of the population ‘J® pc?i 

method of genetics to the expcritncnfil snidv ot can ^ ^ 
blc to produce by inbreeding strains of mice ® mcH 

age of spontaneous malignant neophsms m one p 
as the hreast or tn other strains the lungs 
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When these findings were applied to the stuil> of cancer in man the 
problem of the familial incidence of cancer was approached from a 
new angle Cancer patients were grouped together according to the 
affected organ and the incidence of cancer in their relatives was in 
vestigated it was found that the fennle relatives of women suffering 
from breast cancer had a higher incidence of cancer of the breast than 
the rest of the female population but did not have a higher incidence 
of cancer of the uterus or of any other organ Nor did their male rela 
tnes show a higher incidence of cancer Similarlv the relatives of 
women with uterine cancer showed a higher incidence of cancer of 
the uterus but not of the breast or of anj other organ 
The familial incidence is thus restricted to one particular organ— the 
so-called homotype organ It is of practical importance to know that 
in such patients with a family history of cancer m the same organ 
cancer develops at a much earlier age This means that if for instance 
^ "'Oman with a history of familial breast cancer presents her 
5e f w ith sy mptoms suggestiv c of a breast tumor one can no longer accept 
e probability mentioned earlier that the tumor is benign and not 
fna ignant but one has to consider a graver prognosis and press for an 
nimediate operation Breast and utenne cancer have so far shown the 
jg cst degree of familial incidence Reliable figures for cancer of the 
h available Cancer of the stomach also shows a no 

ceable degree of a familial incidence while for the skin evposure to 
rinsic carcinogenic agents determines the development of cancer to 
c an extent that no significant familial incidence is obscrv cd 

ANIMAL EXPERIMENTATION 

® forbid the discussion of other examples illustraung the 
Progrew knowledge of cancer m man In looking back over the 

bfcojTjes attack on the cancer problem during the past 30 >ears Jt 

''^th th intimately observations on human cancer have interacted 

I’ss stjjtt 'uork on annuals That our knowledge of human cancer 

ol s>l-ng-»nd SO often has our 

11 Conversely the results of experimental work on animal have 

tvveen c r hand to reveal new and unexpected relationships be 

'nmense f^^tures of the human disease and on the other to break up the 
‘nto sniall”^ material available from clinical observations on human cancer 
“ ihe facr which have certain features m common No less impressive 

ca ^ inany agents known to produce cancer in man are capable of m 
same animals and that cancer in all species includ ng man presents 

^'Peritnenr'll features whether it occurs spontaneously or is induced 

^aetenal o ^ j exaggerauon to say that in no disease of other than 

*Pontanp/^/ experimentally produced disease simulate so closely the 
s disease as it does in cancer 


Q COMMENT 

^oniinat^d justify the pcssinusni which not so verv long ago 

^ the medical outlook and induced leading authorities on 
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cancer to proclaim the disease a mystcr> which the human mind nil! 
ne\cr solve A killing disease which is curable and preventable can 
not well be described as a mastery or as an insoluble problem. That 
this pessimism has not >ct disappeared is regrettable beause « isi 
serious obstacle to funher progress What we know about ciuett 
is onl> a beginning and much has yet to be learned It has t«en th« 
object of this paper to show that the careful collection of large num- 
bers of careful clinical observations on man and their correct statistial 
interpretation m the light of the know ledge gamed by the expetv 
nicntaJ inv estimation of cancer m animals fulhi an essential funcoon m 
this task 
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re lonal for pla tic surgery Apnl 476 
Jiock in Aug SOS 
pinal in para!>tic leus June 572 
Ancury ro intracranial June 700 

of internal carotid artery dia^mosis 
and treatment June 00 
An'noma of skin irrad alien Oct 1014 
Amine d>e^ carcino emc acti\ity Oft 
9S7 

Ank> lobicpharon April 363 
Anticoaguiat on therap> of postoperati e 
\enous thrombo is and pulmonary cm 
bo] m Jine 534 

Anus carcinoma squamous cell Oct 

1151 

Appendiceal absce® Feb 137 
Append ati acute Feb 128 
early Feb 129 
focal sequelae Feb 133 
sta e of localization Feb 131 
of perforation Feb 132 
sulfonam les in Feb 142 
surgical precautions Feb 141 
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A] prndicilii in children pfritonrtis sec 
ndsry j JOl 

Append co<^f tn> i tarcinom of c 1o 
Oct 1137 

AjpcnlT ior pn bodes I Fed 1I5 
perf rail n pcrilo it <Jue I Feb 
101 115 

Arfcrjcpraphy in aneur^ m of i (e naf 
C3 01 li ailery Jv 702 
ArtiGcuI Jmbt, AfnJ 447 
A pergillos Oel J061 
A p rat 0 of caltbladder Feb 7 
1 3 hcob 0 chul Ju e 522 
Asthm bronchial postopetatKc Ju e 
507 

Airlcrtaua J t 515 
following abdontnal surg ry / e 
554 

J l> r Ji; / 520 
7ol)u\a Ju t S19 

A ride econatruct on with diced ca 1 1 
ag graftj April 415 


Dacvactix low \ ilh p rtlnita refer n e 
to lumbosacral jo nl and I let cl bral 
di k sjndfome J t 723 
Rail n t r inflated In d p e^ed frac 
t e of orbtal rim Ap I 343 
Rceps I ng head teno >n \iu f iuf 
7S0 

B g )o fr Cl re ppl n < for Jaw 
ipn! 354 35S 

R )i i> surgery ga b c Ilus Infect on fot 
] 0 Hi e J ne 551 

t act petfor llo s p rito ts due 1 
Feb 116 

R psy c oph g sc p I ca ce Feb 
216 

1 m 1 g a t fti I mas of ski Ap J 


337 

ftl (id n ck b triict on olio ng ab 
d m nop 1 eal surge y Ir s 
r (h al r s c( on fo Jt e 558 
i gui I pa n a ea ly man fe ta 
to J n 715 
p net at g wounds Feb 87 
{ I tomyco i Oct lOSO 
!• rope n Oct 1052 
N th Amerc n Oel WSO 
So Amer c n Oct 1054 
RI i haropto 3 tr um tic a d ocatr a 1 
Api! 356 

Rio d cell red p % de ed as d essng 
f r H unds and ul e Aug 814 
transfti i ns See T $f so s No d 
Blue ne i Apr t 329 
}} ne carcinorna tn taslatic h oidc 
c!e os ng le tis and d If nti 
tion A IS 769 779 

graft m u n ted t actur of f mo 1 
neck Aug 754 

syph I s chron c scie os ng o t t a <l 
d flercntiation A«f 765 773 


di^sc repo t of 8 C5 0i 

Brackett op rat n A % T5I ISJ iss 
Bra n (urn s su g c It ujie t pre 
es du 1 St 35 y rj 2 691 

B eai c rc noma m male Oci lios 
m Je m lignant turn rs Oct liM 
Rron hog n c ca n oraa 4 c SJ9 0 1 
1100 

B 0 choUthiasss A g 850 
B nebosfopy w abbess cf )u g dagsw- 
tic A g 855 
the apeutic I j 853 
a ca cicoma ol 1 eg Aug 844 
D nch s ad n m s Oct 1106 
mix d tumon Oct 1106 
Bullet wou ds f abd is » A ; 266 
D ms Mood tc nsfu o s m Au; 9S 
plasma i A g 798 
sedat es in A 8 798 
Dusse Busebk s disease 0 1 10S2 


Calcvu w 1 ro th Auf 830 
C a oge e tem I Oel 955 
fl 0 e^cence analyus Oci 1250 
I tt n I Oct 989 , , 

C cjBodi f rectum submuwsi! A 
90 

Ca nnom abd minal itlic s o t 
talcum p de 8 d 
br chog 0 c Aug 839 0 I BM 
fluort‘t et« t d « m (Jet , 
in de ce it iistieal jt d s od * ’ 
in tin factor ngle tra »» *4 w* 
994 

It p df ni 1 0 t 1W5 p. 
mje tc gnaulom s sitnidab* 

i>i™p«n>onait “ 

d odcnal resection for J ' 
of us a d rtrtuin sqmo t nu 
Oft 3151 , 

of bone a 

0 t It 5 and differe t atics J 
769 7 9 „ 

f b east Oft m3 

ro te n t eatm t Oe^ 
f c rs ut n Oct 1185 
cJ n cal prixiping 0 
rad, t n therapy Oct 




n Feb J55 


ac t Jy 

1126 

ett d S ^ ^ pf,* 'if4 
b t ucf 0 f 0®,/ ® ' 
of hryn Oct tM8 ^ 

I ryng « my or OJ 
laryngofis re m ‘ jCj 
TO ntgen treitm t vei 
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aroDoma of lip Oct 1064 
premalignant lesions Oct 1064 
c lun pnmary Aug 839 Oct 1100 
cf pancreas Feb 24 

of penis amputalion and adencctomy 
for Oct 1216 

dm cal study based on lOS cases 
Oct 1211 

me Ung factor Ocl 996 
of prostate gland bilateral orchectomy 
for Aug 943 Oct 1208 
treatment combined surgical and 
hormonal Oct 1203 
present concepts Oct 1198 
of rectum squamous cell Oct llSl 
of km incidence Oct 1030 
irradiation do ages Oct 1013 
1 fit as factor in Oct IQ’8 
p imary multiple study of 106 
a es Oct 1022 
of stomach June 611 613 
cardiac end and terminal end of 
esophagus surgery of Feb 
7S 225 

temo\al by thoracolaparot 
Cray Feb 75 230 
early diagno ed as benign ulcer 
Feb 60 

revealed by CTploration Feb 64 
tensive unrevealed by x ray Feb 


hemorrhage in Feb 32 
m aged person Feb 66 
*^®hen d agnosis of Feb 62 
fif ^ esophagus June 684 
01 ton-nie Oct 1077 
ndma. plus deep peek disseeUc 
uct 1082 

of uterus Ocl 1179 
of'ulva Oct 1172 

urgeon and la 

Oct 931 

tadmm Ocl 985 
“ ,<fosages Oct 1003 

dosages Ocl 1002 
“*^^**“dies methods and \al 

on Oct 981 

internal aneury m 
CartiSe treatment June 700 
anf grafu Apnl 404 
^tosenous Apnl 406 

411 

^i°r reconstruction of auri. 

^Pnl 415 

depress ons in sk^ 

Ap I 412 

^pression over malar bo 
^Prl 418 

•>^6 noxTi^° ^ ‘‘t* 

' el ','7 

71 q ell r 1 mi Tj; ment Ju 


Cauteruabon of mail nant melanomas of 
skin iprA 334 

Cccostomy m carcinoma of colon Oct 
1137 

Cervix uten caranoma Ocl 1185 
radiation therapy Oct 1017 
radium distribution Oct 1008 
Cholecystectomy for acute cholecystitis 
Feb 14 

for cholelithiasis Feb 6 
obstructive jaundice following duodenal 
diverticulum as cause June 635 
technic Feb 6 
Cholccystibs acute Feb 10 
Cholelithiasis Feb 4 
intestinal obstruction complicating 
June 648 

Chromafl'n cell tumor of adrenal med 
ulla Aug 922 

Chromoblastomycosis Oct 1049 
Chromomycosts Oct 1049 
Cineplastic amputations Aprd 453 
Cleft palate congenital Dorrance push 
back operabon Apnl 375 
procedure for lengthemng palate 
Aprd 377 

surgical correction of <4^nf 370 
uniting posterior pJIars in median 
line Apnl 378 

von Langenbccks operation Apnl 
371 

Coal tar products carunogenic activity 
Oct 986 

Coccidioidal granuloma Oct 1056 
Cocadioidomycosis Oct 1056 
Colectomy See Cchn reseetton 
Colitis ulcerative ileostomy in Feb 214 
216 June 661 
divided type June 662 
double barrel type June 662 663 
ileotransverse coIo tomy and ileosig 
modostomy in Feb 221 
rescebon of colon in Feb 220 
June 661 

indications June 656 
surgeal treatment Feb 211 June 
656 

Colobomata Apnl 364 
Colon abdominoperineal resection June 
669 

carcinoma acutely obstructin Oct 
1126 

dccompres ve procedures Oct 1137 
tend ng surgery m Feb 185 
roentgen diagnosis Oct 1132 
cyst nonenterogenous intestinal ob 
sbuction followan" operation for 
Feb 148 

diverticul tis Feb 175 
ob tract! n due to adl csions Feb 
152 153 

due t n mv F f 1 ^4 
to divrrticiilKi F I 18 
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Append cjtis in th Wren per Iobius sec 
ondsry t M lOl 
Append co I my in ctrewom t \ a 
Oct 1137 

\ppend j { Rn bod s in fr6 IIS 
perf rati n pcriton tu due to Feb 
101 115 

A i r prapby >n aneury m of internal 
ear tid a tery Ju 7o2 
Art &cjal limbs, April 447 
A pcrgdlo i Oil 1061 
A piration of sallbladdtr Frb J 
tracheobfofithbl June 512 
A then IfC /Kka} poitepenOn Ju t 
507 

At letta^is Ju t SIS 
foil ulng abdominal surgery Ju t 
SS4 

lobar Juice 520 
lobular June 519 

Auncl econstruction ttith dieed carl! 
age grafts Afnt 4tS 

BacKACTic Jow with part fula rtferenc 
t lumbosacral jo nt and {n< r erteb al 
di k sjndT me Ju < ?2J 
B !! n aler infl led in d preved frac 
lu e of orb la! rim 4p it 341 
C ceps 1 ng head ten yno « of A S 
780 

Big 1 V fraciure applunce for law 
ipnl 384 385 

D I ly urg ry gas b rilJus in/ert on Soi , 
1 wng June SSt 

t f perfo acfoct Renton t s du to 
P b 116 

fiopiy es pbagoKope in oncer Feb 
226 

n malpn nt mcbnoinas of sk n Ap t 

137 

IJbdd n k cb Cruet on oflo in^ ab 
d rn nope neal $u gcry * s 
relh a! resection f r J ne SSS 
gu n 1 pain ss early ma fe u 
ti o Ju 715 
p n traHi>8 wounds Feb 87 
I! t in>co Oet 1050 
Fu opcan Ocl 1053 
N 1ft Atre can Oct tOSO 
So n Aiticnc n Oet 10S4 
PI i h ropt s t umaUc and e tac il 
April 356 

Blood cells red powdered as drssng 
for ounds and ulcers Aug 814 
tra sfusS sis S e Fra tfuitoni btooit 
Blue nevi Aprf 329 
B ne carenom met state A onie 
c! rossiR osteitis and d ff rentu 
ton A f 769 779 

graft in smunited fractur of fem r ! 
neck Aug 754 

syph ! i chron c sclerosing 0 t t and 
d fter rttiatlon Anf 765 773 


8«xs Oi 

Brackett perat on Aug 7 S 2 j 1 jy 
Bra n turn rs tgical tre tmeni p 
es du last 3Sy rs J 6 N 

B s rarenoffia a male Ocl m 
male mal gnant turn s 0 1 UOS 
B ombogcnic earem m Aar 8 J 9 0} 
1100 

BronchofttbiiiK Aug S20 
Broneboscopy m absetsj of lurg danss- 
tic Aug 8SS 
therapeuti Aug SSJ 
m caranonu of fun? Aug PH 
Bronebu aden m Oct no 6 
mtt d t mors Ocl 1106 
BuHel wo ds of abdomto A g IM 
Burns blood (raosfusioQS 10 A ( 71 
plasma m A ; 79S 
sedat ves m Aug 793 
Bus«e Buschk a di esse Oet 1053 


AictnJ n 1 ro du A f 830 
remogen ettc nsl Oct 9SS 
fl Ore ft an lys» 0 1 IISO 
lernal Oct 9S9 . , 

arc no d of rectum niba cosal 1 1 
one 


cnom aMcmia 1 bit a d t 
talcum p «der and Otl 116? 
iro chogen c A j 855 Oct 
!uc>r truce studei 0 t IJff 
Bcid nee si t teal st des (W i 
ae ung factor ftjl traiia t <» 


Lr tpderm I 0(i 1M3 
hcote jramilomi unnu boS 


*u dcnal r section for Jute wo 
flU and nclu® s(}i!aaio« 

, ntgea treatmeaf ^ 

•er uter Oft 1>85 

iad«] abdomii! i 

fu 0« 


”« ;?oi m 
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Extremities, fibrosarcoma Oci 1220 I 

lower sensory di tribution of ntiNc 
roots Jaw 227 

upper surface defects repair with open I 
abdominal flaps IM 293 I 

Eielids adhesions intermarginal techmc 
Apri 352 

defect in ipnl 364 
tier ion of cicatricial April 356 
lower lacerations of from internal 
canthus downward and outward 
ipnl 356 

'ertical shortening deformities plastic 
and reconstructive surgical correc 
tion April 34% 

Face extra oral injections of for anes 
tiesia April 483 
Fecalith of rectum Aug 90S 
Fenio 0 iJac (hrombophlebiti June S4I 
Femur fractures neck ununitcd treat 
merit Aug 7Si 
nonunion m Aprd 42 S 426 
”Ver causes of following abdominal 
operations June 554 
Postvpienectomy Jme 586 
"WO adenoma of stomach Jt ne 607 
^ of rectum submuco al Aug 


Fibrosarcoma of ertremities 0 t 1220 
"In cemented skin grafu Ap il 251 
snapping Aug 780 
"nsterer, operation June 62 1 
ri-iuia abdominal wall jn diverticulitis 
Peb 183 

'wovesica! m diverticulitis Feb 185 
Fa troj jurocolic June 625 
operation for Ju e 625 626 
ma toid repair with diced cartila ( 
pafts April 4J8 

mis administration in paralytic ileus 
Juve 5?J 

analysis of carcinogens 

Oct 12 xp 

y carcinoma Oct 1245 

”ot amputations Apr 2 443 

operation Ipril 455 
bodies m appends Feb 115 
m peritoneum Feh 110 
3^ operation Feb 116 
fractures at wrist Apr I 430 
^ffipound septic Ap if 420 
waiunion reparative problems 11 
Ap >/ 429 

I'onunion and loss of bone suhstanc 
.^^Pwative problems in April 422 
femur neck unumted treatmeo 
Aug 751 

® b p unumted treatment July 7! 

malar bone iprJ 340 
«>■ mandible kelelal fixat on m Apr. 
381 

orbital nm depressed Ap il 340 


Fractures of orbital nm depres ed water 
inflated biffoon in f^nf 543 
of capuh l^nf 431 
Freckles malipnant \prtl 326 
From s syndrome Aug 899 
Fungous infections imulating malignant 
di ca e Oct 1044 

Fu von of pmc postoperative manage 
ment June 599 


( \Li.BtJVODER a piralion of Feb 7 
colic duodenal diverticulum simulat 
in" June 635 
di ea c Feb 3 

pain of imulalcd b> pain due to in 
traspinal tumor Atig 893 
drainage of in acute cholecysliti 
Feb 12 

Gall tones Feb 4 

intestinal obstruction due to Feb 
ISS Jure 64S 

Garres stiero mg non uppurative 0 tco 
myelitis Uig >62 

Gas bacillus infection following bihaiy 
surgery Jtne 551 

Gastrectomy subtotal for gastiic hemor 
fhape Feb 39 . 

for peptic ulcer Ffb 58 /««e 6’0 
jejunal ulcer foUov mg June 624 
Gastritis hemorrha c in Feb 31 
I Ca tro enterostomy for peptic ukec 
I Feb 58 J»»f 620 

jejunal ulcer follov mg Jtm 624 
Castro intestinal hemorrhage causes 
/«Be 675 

managem nt June 67S 
surge y symposium on Fc6 I /«ne 
607 T ^ f 

Castrojejunocolic fistuli /K«e 625 
operation for Jm e 625 626 
Oa troscopy attempted pe loTaUon of 
ga trie V all dunng Feb 77 
G Ichnst s disease Oct 1050 
Glossopharyngeal neuralgia Aug 959 
Gonococcal peritonitis in children Feb 


100 

Grafts cartilage Apnl 404 
C nnuloma coccid oidal Oct J0S6 
paracoccoidioidal Oct 1054 
G anulomas mycotic s mulalin malig 
nant disea e Oct 

Gunshot wounds of abdomen Aug 865 


Haib BEARiiro calp for repair of um 
lat al scalp def cts Aug 741 
Hal y moles ben gn Apnl 328 
Hand amputations Apn! 443 
Hayne Griffin plmt in fractures of 
taandible Apnl ^83 385 
Heada he and pa oxysmal bypettens on 
bef e and after removal of pheo 
chtomocytoma Aug 922 
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llrart failure conceit ve acute postoMr 
atKf Ju t SO? 

He t in p stoper t \e / le (i 1 disten 
Ijon J\ t 572 

Hem npo-end Ih I m chronic sek 
nan osteitu and j ffcrcnti turn -1 t 
76S 778 

Hemanpoina of lln jrradi lion for 
Oct lOU 

of stomach Ju t 607 
llfmatcmcsu fib 29 
Ifenutotn ossifyinc traumatc thro ic 
sclcro me oste i s and ci ff r 1 anon 
A t 1b1 776 

Hem plcg 1 po toper J e /« f 305 
Hemo antrum ApU 340 
HfmoI)rtie anem eongen tal pkocc 
tomy for Ju e 584 
Hemorrh ge gastr c Ftb J9 

blood tranjfu Ions in Feb 3S 
1 d cations f r operaCto Feb 
36 

cast o Intrtt 1 ca a Ju e 675 
m nagement Ji e 675 
in care jna f st mach Feb 32 
in ica wti Ftb 3l 
in fwptie uJeer Feb }Q $2 Si 
I trapcrUortc I i n npe etrat ng in 
jurt i oi «bdom n dug SSS 
postoperaiiv m Huodee Ju e SCI 
po 1 pier rt my June S8S 
p st thy oidectowy Ju t -fW 
rett pr it nc ! i nonpenetrating to 
ju I s of nbdom n A t 689 
If partft m post perstne eno s throm 
t sli a d pulmonary etnWisin ju t 
53S 

He <1 ly cane an 1 Oct 9S9 
He ni peri al follow ng resect on of 
el m y 679 

URU al ptoduc ng abdom nal p In 
Ju t in 

il p fractuies unyn ted Uealin nl A g 
751 

Histiocytosis reticulo endothfl ai Ott 

loss 

Hstop? moss Ocl 1058 
llofmeitt T te*fct n for f si k h mot 
rbage Feb 41 42 
Homan ssgn Jtnt 540 
H tnone fr atment of c re noma of 
p slate comb Red with ugr Oct 
\ZQl 

Hjpcrtcnsl n par y mal b fo e and 
aflei removal of pheochtomocyloTOa 
Aug 922 

Hyp glycema Feh J6 
due to Wet c I! tumors Feb 16 
not due to !«t tumors Feb 19 

cinona of «t no 

Oil 1183 

radical abdom nal f r t re nom M 
eerva uteri Ott 1193 


Jij 


ftfOStcMOttostosfv n uicfjji, , 1 ! 

Ftb 221 
n lomy m u! t 

216 J c 661 
1 d 4 type / ^2 

d ublc b I t)i>e y f 66 
lleotr n nc c 5 tomy la lew ti i 
toijtis Feb 221 
Ileum niptu e of d j ssj 
ne adynam p t p it e ; S« 
raanagemenf Ju S6S 
paralytic m pet 1 s la i liildit 
Ftb 97 

Imp IfB) Bl3 rectal A g 868 
fnf ctiOBj s c ftdaty p Sopentne 7 w 
506 

In-*it nal dissect on ut a aoomi of 
and r ctum Oct IlH 
p as ra ly m tuft t ti n al W di 
n ck bstruction Ju e II 
Inju f abd mi si 4 g 863 
nonpeBtirstias < g 8J 
penetratmc Ftb 19 Auf tH 
tnl t nsl fi Bpe ir l®g Xug «81 
1 cr nonpe t im Jug Sli 
plrfjs nonp nrtrst p due 8 U 
jl ms h n penetrat e A f SI 
Inteneteb I disU fi nnapoa SM 

as cause of iow bs k sud scii6 
pan ;« t 715 7fS 
dasme n 1 » 

April 467 , 

inf q ncy f « a« ®f “ 
ht AprI AU 
InmtosUst ttte poswptnt*/" 
560 

man gaeat 5»»t 5^ 
bstruct » Feb 146 „ ,,5 

d«t 1 jdiit ! ® " 

to ca on 1134 Feo 154 
tod teulUs/fi *5 . , 

to giUsto e Fri f" 

to wart sue about spP 'i*®' ® 

. 1, otaten 

foil «mg ope w ” 
enous cy t of c 1 « l 

,n chid n polo tisseosdvyi 

Ffb ...» wi 

Intestine 1 rg P®" ' 

Feb 87 . r J SI 

«maH pc . s85 

lM.it t rapw ,10 

Int »CT9 al ane tyso* j - so 
I trarosr of> ‘ " /« id b 

lRtraperlonalJbce« « 

„ i rpety e HS ^ 
lotraspna) iuroo by 8 

s mulsiiag pa ” ” ^ 

d ease Aui 853 pj^,tic 

Inttav no s 
ileus / f 5^^ 
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Intravenous anesthesia with rectal lor 
plastic surgery April 477 
Inubation in postoperative intestinal dis 
tcDUon June 568 
In uausception Feb 203 
I radiation of mah'Tiant melanomas of 
sl-in Aprl 334 

nrscry of local anesthesia 
for April 482 
osieomjehtis of April 392 
trauma and April 399 
"Pptr surgery ol local anesthesa (or 
April 431 

Jejunal ulcer June 624 
Jejunum rupture of Aus 88S 
jugulir vein external venipuncture 
801 

intemal venipuncture Aug 802 

abdominal surgery 

Wms and ureter duphcalion of Ai:i 

KrE?” «ounds Fft 87 
Wenberg opetalion Afnt 4SS 

laau^dacrvnr^'Pf^^^’?” 'b trau 
'■■auneclom? 

V^oJriMi"' 

df?"}!’ far clett patile 

P«« 

““ S"*"”" Pblient 
‘°P'raUve care Oct 1097 
^ 109"“'*' P''eP«at\on Oct 

‘•■'laguSe',''!'"'' >°« 

0™°, 0I9 

^ '’myomrofT‘r^”‘ 

^907 tectum submucosal Aug 

stomach Fe6 67 

^'•‘‘oplakia of 

®et 1064 precancerous 

'•”TOeMom'’'o'“"'°"V°" “ * 

. Apnl 473 hypertrophy of 

Lip q’.'"®”' Ap I 4„ 
p“™”“aO« ,054 

’•'"“aol sTomlpj,''}"’ 0« 

’“bmuco al Aup 907 


Lrver penetrating wounds Feb 8S 
rupture of Ixg 878 
Lumbar sympathetic ganglia procaine 
block of Ji ne S47 

Lumbosacral jo nt low back and sciatic 
pain ongina mg in June 723 
Lung ab cess of i»g 851 
carcinoma oi primary lug 839 Ocl 
1100 

complications postoperative /»> e 516 
Lutz Oct IOs4 

Lymphadcnectomy iliac Taussig m car 
anoma of cervix uteri Oct 1196 
Lymphoma of spinal epidural space 
malignant Oct 1228 
I ympho arcoma of rectum submucosal 
Aug 906 

Macke.nt\ s T incision for total laryn 
gcctomy Oct 1094 
Madura foot Oct 1048 
Maduromyco is Oct 1048 
Malar bone depression over repair with 
diced cartilage grafts 44^ il 418 
fractures of April 340 
Mall nant melanomas of skin April 319 
Malunion in fractures Ap il 429 
Mandible fractures skeletal fixation in 
Ipnl 38! 

Mastectomy radical for carcinoma of 
male breast Oct 1119 
Mastoid b tula repair with diced car 
tilage grafts Ipnl 418 
Maxillofacial surgery local anesthesia for 
ipnl 48S 

Mediastimlis as complication of esophag 
oscopy and instrumentation of esopha 
gus June 578 

Medication postoperative complication 
related to June 505 
Melanomas malignant of skin April 319 
biopsy in April 337 
cauterization of April 334 
irradiation of April 334 
plastic procedures Aprl 337 
radical regional lymph node dis 
cction Apnl 338 
radical surgical excision April 
337 

subungual April 338 
Melena Feb 29 

Mikulicz operation modified complica 
tions June 509 

replaced by end to end anastomosis 
with use of succ nylsulfathiazole in 
colon surgery Feb 238 
Mille Abbott tube in postoperative m 
testinal distention Ju e 568 
Mole hairy benign Af>ril 328 
Morphine neostigmine methylsulfatc 
with for relief of pain evaluation 
Ju e 718 

Mucormycosis Oct 1061 
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Mucous cyit of reclum Aug 
Mucus post thyroidectomy June 4W 
Mycetoma Oct 1048 
Mycotic granulomas simulating mahgnafit 
diseav Oct 1044 

Myelography m dagnoss of s{dnal epi 
dural lymphoid tumors Qct 1238 
Myoma of storo ch /une W? 

\kk (! se t o plus radium in canc r of 
I n 13 Oct mt 
\ tigmn With morphine for relef of 
p in al at on Ji e 118 
S ph it acute poslopcrali June 503 
Seufalg glo ‘«ph ryng al Att[ 9S9 
N ur fibroma ( tomach Ju e 607 
\ us blue l^rtf 329 
N duJfs ubmuc s. 1 f rectum l«f 
903 

\ nun n sn fractures re[aratt e prob 
! m in APrl 422 
Nose s dd! ^ee Saddle nett 

Ossttra t Hh fact r in Aug * 5 
Opc tans mplcati n of symposum 
n June 491 

Orbit I im depr sacd fracture of A^rif 
340 

at nfl trd ball R lo Aprd 
343 

Of h ct my b I le al f r caranoma f 
p tat gl nd lug 943 Oct 1203 
0 th pcd c urge y repar ti e p oblein : 

n iprl 420 j 

O t ti d f rm n cbr n c sderos n | 
St 11 nd d fferent i on Auf 76 
ft o chrone sclerosng st 
1 5 nd d llerent ation Aug 768 
777 

sfl r ng chconc d fferential dag 
n s dug 762 
r p t f ca cs d g 770 
t atm nt Aug 769 

O te s n ma cle o ng chr n c 

scic osing o t is and d fTercnbal) n 
A g 766 774 

0 teoma of skull remo “al d ed car 
t fage gf /f / T tTm r / rf pr s on 
April 414 

Otcomy ills of ja s t^rd 392 
trauma and Apr I 399 
0>tro ynth s xtra art c lar and art c 
ubr in URun t d fractur s of h p 
Aug 7S4 

Ocygen n p st pcral c nf st nal d ten 
non June S72 

Paocett derm tome <4^ if 251 
Paget s d sea-s*^ f bon bronic sderos ng 
ostetis and d fferent ftw Aug i 
767 775 j 

of mak breast Oct 1115 I 


Pam ibdonunal unusuil kerca woda 
mg /«ne 731 

fagolnal as jjrly aamfesufj i d 
bladder neck obstnicboe 2* t ji 
produced by mtr spmal tou>r jjs 1 
> g paw aused by gaHWadilet da 
e «« Aug 893 

rel ef of use of m rpime b Mips 
for June 718 

sciatic u th particular teferen to 
tumb <3cr 1 | int nd uitm ii i 
disk synd om J 723 
P late clft c Bg B Ul e ow ci 
fprd 3 0 

Panert ad ooms bypogly cm darts 
Fe6 J6 

ca f Dorai F i 24 
cysts FeS 2S 
ptnftr ling n u ds f S 17 
surgery of Feb 16 
Panert t c tissu beuagn is t end 
Aor 610 

Panere t cohepat c svndr m f 6 2 
Finer trtir cut Feb 23 
bemo hs t Feb 20 
mtersUU I (ed toalDu ) Feb 71 
Pane eat duod nal rese bo ndol 
e rt Domi of mptdl of V 1 r 2 ' 
640 

pa acoc d dig anulotw 0 1 W ♦ 
Paralyte I s 2u«e 560 
Para ertfb I syapath ct my a th » 
b phi b i Ju t 518 
Parotitis arutf postoptr U t aeu 

tTTJx 'ni** 
phSi'.; 

d -cas June 593 , j „ 

Pen s arc a tni 

e tomy for (ki ,5, 

cl cal study bssed ca 13* « 

Oct 1211 

n (ing fid Od W6 

Pntolhar nesffi 

//■‘Jll » 50 „ ,, 

bl dng 

thr n c surgical m ” e 

618 4 2 e 621 

f teres pe*2 
gastro-entrr fomy k 
p rforatfd Feb ^3 j ^ , 6K 
Jos! p atvemana yj 

subtot I ga 



CUMULATIVE IVDEX 


1277 


Ptptic ulctr that does not re pond to 
medical management Ftb 56 

Perfontion in di\erticuljtis Feb 180 

ISl 

of peptic ulcer Feb 51 
Periappendiceal abscess Ftb 137 

phlegmon Feb 133 
P«rid\erticular ab ce s Feb 181 
Perineal exasion of caranoma of anus 
and rectum Oct 1155 


hernia following resection of rectum 
June 6/9 

Penneo abdominal hotgun a\ound from 
close range with multiple injuries to 
Mscera surgical treatment with rcco\ 
cry Aug 952 

^cntendinitis chronic non pecific Aug 

Pentoneum foreign bodies in Feb 110 
left at opcrabon Feb 116 
rentomtis appendiatis Feb 101 115 
localued Feb 102 
phlegmonous Feb 102 
suppurative Feb 103 
pread n or generalized Feb 105 
ROBococcal Feb 100 
w mfanc> and childhood Feb 93 
Pneumococcal pnmary Feb 99 

intestinal obstruction 

ftb 100 

primary Feb 98 

roentgen treatment 

’’h®fe"'®fytoma surgical removal 
P^rotj mal hypertension 
PhS* 922 

S " nans June 539 
pv, of rectum Aug 90S 
PMcbothrombo ,s June 539 

^"‘‘coagulation therapy 

of "Pf-" 

p!|s.'5„rsTr‘''' 

^ Am 

April 4°V^““ P"”"P>“ 

tMdttn F Vm P™”>' " 

SS'd?' bronchocemc dr 
0 « 1100 

SIS 

SrT?, 


Polyps of colon colectomy for Feb 
169 1 0 

dectfocautcry removal Feb 168 
sigmoido copv in Ff& 167 
of stomach June 607 

leeve rc<cction in Fef> 72 
Po toperativc complications diagnosis 
June 502 

from internists point of view June 
SOI 

list of June '03 
symposium on June 491 
Precancerous le«ions Oct 988 
Prespondylolisthc is Jt ne 72S 
Procaine block of lumbar sympathetic 
ganclia 545 

Pro late gland carcinoma bilateral 
orchectomy for lug 943 Oel 
1208 

treatment combined surgical and 
hormonal Oct 1203 
pre ent concepts Oci 1108 
obstruction inminal pain as early 
mamfe tation June 7lS 
Prostatectomy for carcinoma combined 
with hormonal treatment Oel 1203 
transurethral following abdomino 
perineal surgery June 588 
Pro licmmc in postoperative intestinal 
di lention June 571 
with morphine for rcl ef of pam evalu 
ation June 718 

Pulmonary complications postoperative 
June SOS 

prevent on and management June 
SIS 

edema postoperative June S07 
embolism postoperative anticoamla 
tion therapy June 534 
venous h'Tition in disadvantages 
Jt ne 534 

■ Purpura thrombocytopenic idiopathic 
! plenectomy for June 584 
Push back operation in cleft palate 
Afinl 375 

Pylephlebitis suppurative in acute ap 
pendiatis Feb 141 

QuECKE>STEDT te t Aug 899 

Radiai. styloiditis Aug 780 
Radium carcinogen c activnty Oct 986 
treatment of acute postoperative pare 
titis / e 60 

of caranoma do ages Oct 1003 
of anus and rectum Oct 1158 
of cerv T Oct 1016 1194 
of 1 p Oct 1072 
of prostate Oct 1209 
of skin Oct 1013 
of tongue Oct 1082 
of mal gnant melanomas Apru 334 


Radium vnp nal iplicalor double cross 
arm Oct 1006 

Radius fracti re nonunion m /!» (T t I 
425 

\\ith 1 of 1 ne It nee vi 1 
lium rej lacemem d 429 
Rectal aneslhcs a ith intr cnou £ r 
plastic surgery /Ifi d 477 
fmpalein nts Aug 868 
Jitetum adenoma Od J24J 
caret oma squamous cell Oct 1151 
nodules submucosal Atg 903 
resection perineal bernia follow g 
Ju e dr? 

Reticulo-e dotbelal cytomycoss or hs 
tiootosts Oct 1058 
Rh factor Aug 822 

and erythrobtastosis { etals lie 
827 

in olstetrics Aug 825 
in transfusion re ctl ns Aug 823 
testing for Aug 823 
Rib catlf* c grafts Ap il 406 
Ro nigen diagnosis of bscess of lu 
Aug 855 

of ane rysm of I tema! carotid ar 
tcry Ju t lot 

of carcinoma of colon th acute ob 
St ucllon Oct 1132 
of chol II h asis Feb 5 
of paraf) t e fl i s Ju e 564 
of pm 1 cord t mo Atg 899 
Oct 1237 

rays ca c nogenic acti nty 0 t 9 6 
t atme t of acute postoperati p ro 
titis / ne 604 

of carcinoma dosaces O i tOOt 
t anus a d re turn Oei 1I5S 
f breast Oct 1015 
f cerv* Oct 1016 1191 
of I p Oct 1072 
f m 1 b east Oct 1120 
of pr stat Oct 1209 
of sk Oct 1013 
of uterus Oct 1181 
of lymphora of pml cpid ral 
pace Oct 1241 

unit research de 1 pm ts Oct 1004 
Roger Anderson spl nt n f aclur s of 
mandbl Apnl 332 33 
R ptu e of latest nes A jg SS3 
of 1 er Atg 878 
of spleen Aug 874 
of sfom h Aug 882 

SacRAtuATioM of I nsserse p 0 es of 
fifth lumbar vert bra J e 725 | 

Sacro T c JO t a cause f low b ck 
symptoms Ju e 726 | 

SadJIc nos rep ir with rb rrilg 
a afts Aprd 41D 
\ th septal ca t lage gr fls Apr I 
407 ’ 


Sarcoma Ew A g 76 S 
of bre t m m le 0 1 JIJJ 
of St mach J e 611 
t g me 1 0 ne h iclt 
ros nj, te t nd d If rent ti n, 
At/c 66 774 

Scalp d f cts uni t 1 rep wthliai 
ban scalp iug 74! 

Scapula fractu iprJ 431 
Schiller te t id c rc aoma of c mi at 
Ocl J190 

Scut c pa n with part oil r refete re t 
lumbosacral jont and tenerteb I 
disk «ynd me 2 r 721 
^cleros ng 0 te t ch on c Aug 76 
'^edali es m b ns /4 g 79S 
n ory d stnb t of n e t ots f 
£ V e trem ty / e 7 7 
"^ptal cart lage di'placem nt rtpu f 
April 408 

S qi c tcect my m st omyebtis f ) 
ApnJ 402 

Shock in b ns pt sma and bl od n 
d / 798 

m lation to nesihetic nu rw 1 
A 2 80S 

Shotgu w u d P nn 0 bd mud w 
close ranee w th mult pi mju « l 
vx cc s n 1 tre to nt li n 
overy Aug 952 . 

S gmo doscopy in peVpJ > ^ 


s abd 


1 al d e to t icuo l»* 
nd Ocl 116 


cance no Ocl , 
a! 6 t in f actures of « 
c Aprtl 381 
g ma irnd t 
a cm i cid c 01 fj J 
T diaton dojc s Oct 1013 

C 0 t 10 2 , A 

ts film cemented *7"’ ‘ 

mVss •»'* s 

Aprt Z73 ^ 

>ppl ac » t« 

P 't of t > Am 1 n 

smtUpieo; « “ " 
,„,l k 

spl t th cknes Ah d 

„ fthdom y 

f ctt of PPe ^ 


ficl 


cwla in s 



CUMUL\TI\E INDEX 


1279 


‘'lull depressions in repair with diced 
cartila e grafts April 412 
•^nappin thumbs and fingers Aug 780 
Spinal anesthesia in paralytic ileus June 
572 

cord compres-ion by congenital an 
omaly of third lumbar \ertebra 
Aug 9i9 

tumors of Aug 897 
pain product by simulating pam 
cau ed by gallbladder disca e 
Aug 893 

roentgen diagnosis of Oel 1237 
ep dural space mail nant lymphoma 
Oci 1228 

puncture va tvstnw of spmaf cord 
Aug 899 

'pmt taon ,n inlmeitebral disk le 
sions April 471 

postoperative management June 599 
Pi«n penetrating wounds Feb 86 
rapture of Aug 874 
ipendore Oct 1054 

’w.m o““ fm"”"’ " 

Sttde?°”nw°' ’5'*°'"'” *“« 

S 3SS “ «f mandible 

'”'‘■‘<>'*1 mil 
enosm fibrous tendovaginitis Aug 
S"*”* P>”“eiitic tissue in 

iltmons e,, jj, 

Feb *^60 benign ulcer 

m'uv'? ''P'ntalron Feb 64 

muve nnrevcaled by a ray Feb 

m?"!’"'® “ Feb 3Z 

-Uaki'll"™ “ 
or "• Feb 62 

esohS* Inrminal end of 

J5 P™5™ 4"'E'iy in Feb 
Iboncolapsrotomy for Feb 

'»«>y Frb attempted gaslros 


39 
for r 


Sa trie hemorrhage Feb 
■' ”> 'eii ^ 


Stomach syphilis June 614 
tumors Feb 60 June 607 
ulcer See Fepitc fleer 
Streptococcal peritonitis primary m chil 
dren Feb 93 

Styloiditis radial Aug 780 
Subdiaphragmatic abscess following ab 
dominal surgery June SS7 
Submucosal n^ules of rectum Aug 903 
Subphrenic ab cess from perforation of 
appendix Feb 139 
Subungual melanoma iprti 338 
Sucanylsulfathiazolc m colon surgery 
MiLulicz operation replaced by end to 
end anastomosis with Feb 238 
Suction decompression m postoperative 
mtcstinal dccoraprc sion June 568 
Sulfadiazine in appendicitis Feb 142 
in periappendiceal phle'mion Feb 134 
Sulfasuxidme Sec Suce nylsul/alAta ole 
Sulfonamides in appendiatis Feb 142 
Sulfur granules Oct 1047 
Sunlight carcinogenic activity Oct 985 
1028 

Suprarenal Sec Adrenal 
Surface defects free skm grafts in April 
309 

open abdominal flaps for m upper 
extremity April 293 
Sweat gland cancer of male breast Oct 
1118 

Symbiepharon f^n7 367 
Sympathectomy paravertebral in throm 
bophicbitis June 538 
Sympathetic gangba lumbar paraverte 
bral block of June 543 
Syphils of bone chronic sclerosm" os 
leitis and diflerentiation Aug 765 
773 

of stomach June 614 


Talcum powder abdominal s Iicosis due 
to cancer and Oct 1162 
TauSv-ig iliac lymphadenectomy for car 
cinoma of cervix uteri Oct 1196 
Tcndovagimtis steno ing fibrous Aug 
780 

Tenosynovitis chronic nonspecific Aug 
780 

Tetany post thyroidectomy June 495 
Theatis chronic of extensor process of 
thumb Aug 780 

Thoracolaparotomy for removal of car 
cinoma of tomach cardiac end and 
terminal esophagus Feb 75 230 
Thrombocytopenic purpura idiopathic 
plenectomy for June 584 
Thrombophleb t s anticoagulation thcr 
apy Jtne 534 
femoroilac June 541 
pi ivcrleJ al sympithccfomy in J 
5X8 



1280 


CUMULATIVE INDEX 


Thrombosi coronary postoperative Ju t 
506 

po t I Icneclomy Junt 586 
e us po t p r ti I c ag lat on 
th apy J ne 534 

Th) roid crisis postopcrati Jt t 496 

Th> ro dc t m> c mpl cations i 491 

Thumb c ten or p cess ch owe tbed 
t of tufi 80 
snapping luj 780 

Tib fractures nonun nl \ptt 423 
424 

To g carcinom 0 I 1077 

radium plus deep ne k listed n 
Oct 1082 

T Is carcin ma roentg n treatment 
Oel lots 

T ulosi 0 i 1052 

Trach 1 ol tructi n post th) oidectomy 
Ju e 494 

Trachc bronch al a piration Ju e 522 

Tra f s ns bl d in bur A g 798 
t i Bi t Oil o! AmotiM req e6 
\ t 8(M 

colon i rger) Ftb 201 
in E stric tern base Feb 35 
in p rabtic leu J e 574 
cacti i Hh factor i t { 823 
sup rfci I \e 8 u<cd i luf 799 

T an th racic operation for nnoma of 
d ac e d of St maeh a d lerninal 
e d f csophagu F b 75 230 

Traiuur Ihral p o tatic seen n n can 
ccr of prost tc Oct 1206 
resection for bl dd r k obsl uct o 
follou g abdommop cal $ rg ry 
J tie 588 

Tr ma in p oducti of br st ca ccr i 
male Oct 1111 

of fbros c ma of tremites Ol 
1223 

mcch at in cancer p duct n Ocr 


Ulccr j j al / e 624 
pepl c Sec Fepi c ul 
tleerat vc col t su gical in tmtnt, 
F b 211 7 661 

d c l 0 s 7 e 656 
UIc rs p d d r>th ocytes as dres 
• e f r 1 J 814 
Ultravi let 1 rad t t m p d u 

an ma! b> Oct 10 9 
W t a d e 1 pel s d pi cat 0 2 f 
910 

U eth I c th t m agem t 7 
710 

lit body a c ma f 0 ( 11 9 


iCJ A bvnc 
iug 938 
r d m ppl at 
Oct 1006 
lacs e s p fic 1 tli mb pW bl 
tis 1 7 b 539 

^ epu Ctu f I } I ^ 
A i 501 

f I t n 1 J g 1 V ID 4 p 80 
t hn tug 500 
\e u ifet I pulm ry bl 
d d nt ges 3 534 

Ihr mb s s p t p t 
t n thcr py J 5J-» 

\ t b fifth I mb t M P » 
c 8 *0 liz t n of 7 t ^75 
ihidl mb r 1 1 anom 1> dp 
lom\ 1 d comp es « " 

CO d but n t of ca d 9 

I'J 963 J , fti 

\ u the r> of e pr d t) O' 
9^9 , ,, r, 

\ n La e b cks p t ^ 
p I t Ap-J 371 
\uha ca cn m Ot 1*72 
I k PI k pc 0 ( 11 * 


tal t tB t 
d bis rou am 


t pil 


ele as incit g fact i ca ce 
Ocl 994 

T lb ometh ol a e the a f pi st c u 
ger> ip / 477 
T ch b roa heb 70 
Tumors of ad cnal moduli cl m fl 
cell Aug 922 
h toge ts 1 1 g 930 
of brain s g cal t calm nt p g s 
d ring last 35 >e rs ^ e 694 
of male b c st m Ign t Oct 1108 
of ectum submu sal t <g 897 
f spi 1 cord iiX 897 

pa prod c d by mul ting p 
c us d by gallbl dd d eas 
lug 893 

0 ntge d g s s Oct 1237 
f st m ch Feb 60 7 607 


\ I TMV C t t. P ' 

75 733 759 j. 

\ u d compl to P 
t m\ 7tf 499 , 

nf cto f llo g 

\ ?pe f * g 

A c 872 . . J9 

p n t at g f abd m 

4 g S64 

w Fft 90 . gn'^I 

po d fd e vth Ol as d 

f ? 814 , ... 

V 1 t f ctu 4/vif 430 


X RAV S e 72 


The 


SURGICAL CLINICS 

of 

NORTH AMERICA 


PHILADELPHIA NUMBER 


THREE TEAR CUMULATIVE INDEX 
(1942 1943 d 1944) 


PHILADELPHIA AND LONDON 

W B SAUNDERS COMPANY 

1944 

^ERS COMPANY WE&T WASHINGTON SQUARE PKIIADELPHIA. 
TS RESERVED 
S A. 




CONTRIBUTORS TO THIS NUMBER 

Bfun Blades M D Lieutenant Colonel Aledical Corps Amiy of ftt 
U/lircd States 

Frederick A Bofhe MD FACS Associate in Sureerv School of 
Medicine Uni\crsity of Pennsjhania Surgeon Prcsbjterian Hos 
pital Philadelphia 

W Emory Burnotf MD FAC.S Diplomaie American Board of Sur 
gcry Professor of Surgerj Teniplc University Medical School, 
Philadelphia 

H Taylor Caswell M D Instructor in Surgcr> Temple University 
Medical School Philadelphia 

Winchell McK Craig MD FACS Captain Medical Corps United 
Scales Naval Reserve 

Robert D Dripps MD Associate m Surcerv (Anesthesia) Svhodof 
Medicine Untvcrsitv of Pennsylvania Director of Anesthesia Hos 
pital of the UnivcRit) of Pennsylvania Philadelphia 

E L Eliaaen MD FACS Professor of Surgery School of Medicine 
and Graduate School of Medicine Universitv of 
Surgeon University of Pennsylvania Philadelphia Genera 
Presbyterian Hospitals Philadelphia 

William H Erb MD FACS Associate in Surgerj “/ 

Pennsylvania Chief of Surgery Taylor Hospital Ri 
Pennsylvania 

Milton Friedman M D Major Medical Corps Army of die 
States 

J E Hamilton MD FACS Captain Medical Corps Army" 
United States ^ 

Howard R lyes M D Linitcmnt (jg) Medical Corps United a 
Naval Reserve 

D T Jones M D Lieutenant Commander Medical Corps 
States Nav al Reserv e 

Edward M Kent M D Lieutenant Commander Medica 
States Naval Reserve 



COVTRIBUTORS TO THIS NUMBER 


C Everett Koop MD Instructor m Surgery and Harrison Fellow in 
Surgerj School of Medicine Univcrsitv of Pennsylvania Assistant 
Surgeon Hospital of the University of Pennsylvania Philadelphia 

T R Lehan M D Lieutenant Commander Medical Corps United States 
Naval Reserve 

Uoyd G Lewis M D Lieutenant Colonel Medical Corps Army of the 
United States 

JofinW Pender MD Lieutenant Medical Corps United States Naval 
Reserve 

Robert H Pudeni M D Lieutenant Medical Corps United States 
Naval Reserve 

T A Ranieri MD Lieutenant (jg) Medical Corps United States 
Naval Reserve formerly a Fellow in Surgery and Assistant Surgeon 
to the Methodist Hospital Philadelphia from which he is on leave 
Jonathan E. Rhoads MD D Sc (Med) Assistant Professor of Surgical 
Research and Acting Director Harrison Department of Surgical 
Research University of Pcnnsvlvania Philadelphia 

George P Rosemond M D MS (Sur 9 ery) Diplomate American Board 
of Surgery Associate Professor of Surgery Temple University 
Medical School Philadelphia 

^ Warren Sager M D FACS Commander Medical Corps United 
States Naval Reserv e 

1^ D FACS Captain Medical Corps United States 

C Hunter Shelden MD FAk C S Lieutenant Medical Corps United 
Mates Nav al Reserve 

M Smyih Jr M D FACS Assistant Professor of Surgery 
ennsylvama Graduate School Surgeon m Chief Methodist Hos 
Pital Director of Surgery Womans Hospital Philadelphia 

^ ^ Stevens M D Instructor in Surgery School of Medicine Um 
'crsity of Pennsylvania Assistant Surgeon University of Pennsyl 
'anil and Presbyterian Hospitals Philadelphia 

T Campbell Thompson M D Lieutenant Colonel Aledical Corps 
^nited States Army Chief of Orthopedic and Amputauon Sec 
ions Walter Reed General Hospital Washington D C 

George V Webster M D Lieutenant Commander Medical Corps 
United States Naval Reserve 



COVTRIQUTORS TO THIS NUMBFR 

William L White M D Hermon Depirtnient of Surgical Research 
Scliool of Mcdicmc Unucrsit> of Pcnns>hania Phdadelphia 

B B Whitcomb M D Cipnm Atcdrcal Corps Army of the United 
States 

Barnes Woodhall ?ACS Major Medical Corps Armjoifne 

United States 

Harold A Zmtel MO !nswtuor m Sutgery and Hatnson Vellw m 
Surgical Ucscarch Schools of Medicine Unncrsitv of Penns)l 
\3n1a Phihdelphn 



This edition is produced in com 
pliance With the GoOernment’s 
regulations for conserving paper 
and other essential materials 


CONTENTS 


SYMPOSIUM ON RECENT ADVANCES IN SURGERY 


Page 

Jntroducfion 1281 

Dr Jonathan E Rhoads 

The Surgical AspecH of Pephc Ulcer 1282 

By Drs E L Eliason and L W Ste\ens 


Penicillin m Surgery 1290 

B> Dr William L White 


The Use of Specially Prepared Gelatin Solution as a Plasma Sub 

sfitute 1300 

By Dr C Everett Koop 

The Use of the Sump Dram in Peritoneal Infection 1316 

Bj Drs W Emor) Burnett George P Rosemond and 
H Taylor Cas^selI 

Refrigeration Anesthesia 1326 

B> Captain C M Shaar (iMC) USN Lt Commander D T 
Jones (MC) US NR and Lt Commander T R Lehan 
(MC) US NR 


expound In[uries of the Skull and Their Management 
By Dr Cahin M Sm\th Jr and Lieutenant (jg) T A 
Rameri (J\IC) US NR 

Preoperatiye and Postoperative Care of Patients with Lesions of 
the Stomach and Duodenum 
B> Dr Harold A Zintel 

hypertension in a Case of Hyperthyroidism Associated with Aero 
megaly 

B} Dr Frederick A Bothe 


RfidiMl Pancreatoduodenal Resection for Adenocarcinoma 
Head of the Pancreas 
By Dr William H Erb 


1337 


1353 

1365 

1370 




CONTENTS 


The Pharmacological Basis for Preoperahve Medicahon 
Bj Robert D Dripps 


From TValter Reed Generai Hospital, Wash/nctov D C 

Penwllm m fh© Treatment of Surgical InfecVions of the Centra) 
Nervous System 1339 

B> Captain] C Hamilton MC A US Dptam B B Wliit 
comb MC A US and Major Bamcs Woodhall MC 
AU,S 

Treatment of Wounds of the Bladder and Urethra 1402 

By Lt Colonel Lloj d G Leu is MC A US 

Recent Observations Concerning the Treatment of Chest Wounds 1410 
B} Lt Colonel Brian Blades MC A US 

Supervoltage (One Million Volt) Roentgen Therapy at Walter Reed 
General Hospital It24 

By Major Milton Fncdman M C A U S 
Amputations A Comparison of End Bearing and Ordinary Stumps I4B 
By Lt Colonel T Campbell Thompson M C U S Army 


From TicL U S Nasal Hospital, N^tion^l a MiwcaI' 
Center Bethesds Maryland 


The Management of the Head Injury Patient 
B> Lieutenant C Hunter Shclden (MC) USNR Lieutenant 
Robert H Piidcnz, (MC) USNR and Captain Wmchell 
Mck Craig (MC) USNR 


Logical Methods for Anesthesia 
Bj Lieutenant John W Pender (MC) USNR 

Choice of Pedicle Flaps for Plastic and Reconstruction Surge^ 
By Lt Commander George V Webster (ML) ubi K 


Problems Presented by Foreign Bodies ttcmR and 

By Lieutenant (ig) Hossard R Ives 

Commander W Warren Sager (MC) USNR 


Current Practice m Treatment of Thoracic vrR and 

B\ Lt Commander Eduard M Tvent (MC) U 
Commander W Warren Sager (MC) USNK 


1444 


f4e0 

1472 

1433 


1492 


Index fo Volumes 22 23 and 24 |I942 1943 and I9«l 


1508 



THE SURGICAL CLINICS 

of 

NORTH AMERICA 


PHILADELPHIA NUMBER 


SVMPOS/UM ON RECENT ADVANCES IN SURGERY 


INTRODUCTION 

Most of the original work reported m the papers comprising the 
Philadelphia number of the Surgical Clinics of North America has 
been done during the war years The increased need for certain types 
of medical care has greatl> stimulated research and important gams 
have been made The federal go\cmmcnt has sponsored much valu 
able work through the Committee on Medical Research of the Office 
of Scientific Research and Development 
The principal emphasis of nccessit> has been on methods of therapy 
and this is reflected in the fact that most of the papers in this volume 
present practical forms of treatment In most instances the methods 
described have already had a sufficiently extensive trial to establish 
thw value Further clinical experience however should serve to 
define the limits of usefulness of such methods In other instances 
rnethods are proposed which, after rather limited clinical trial have 
mown promise in the hope that clinical experience with them may be 
accumulated more rapidly than would be possible if trial were re 
one or to a few institutions 

Thus It IS hoped that the work presented here maj stimulate 
additional work which will further extend our knowledge of surgical 
therapy 

In addition to papers by a number of Philadelphia physicians it 
^ been possible to present a very valuable group of papers by mem 
hers of the medical services of the Army and Navy who have had 
t e Opportunity to study various aspects of military surgery and 
b^'e had an unusually extensive experience in handling certain 
problems m traumatic surgery 

Jonathan E Rhovds 


THE SURGICAL ASPECTS OF PEPTIC ULCER 

n. I Cu\soN AID FACS a>d L W STEvE^s MDi 

Desi iTE the fact that JjttJc is Inou n about the etiolog) of peptic 
ulcer great adtances hate been made in the treatment of the condition 
Tins IS due to more precise methods of diagnosis and to coUiboranon 
betueen the phjsician and the surgeon AA hcrcas uventv tears agoap- 
proMmatcly 40 per cent of peptic ulcers came to surgery roda) the 
number is nearer IS to 20 per cent It is to these phases of the subject 
tint VC will direct our attention m analvzing a senes of lOOconsea 
tnc ulcer paticnfs treated surgicallj b> us during the past fourjears 


DIAGNOSIS 

Indigestion is the commonest complaint of patients presenting tbeff 
selves to the ph)sici3n for relief AccordingtoT Gner Miller ‘peptic 
ulcer is responsible for the s>mptoms m 27 per cent of these eases 
Deamination of hospital records shows that prior to 19’0 these nlcen 
were frcqiicnll) diagnosed on a functional basis Diagnoses such « 
gastric neurosis gastralgia h>pcracidity and hvperchlorhydna ^ere 
recorded It was onl) after the compheanons of hemorrhage perfora 
tion or obsmiccion appeared that the true nature of the on inal com 
plaint w as recognized Today the diagnosis is made earlier m the disease 
b> the intelligent use of histot) and physical findings 
the gastfoscope tlie roentgenogram and Jabontory data WhenWt^ 
and laboratory findings do not agree both should be repeated i 
proper history is rarclv decen mg the gastroscope is rarelv 
the interpretation of the roentgenogram i!> usually correct Re ev 
non of all data will reduce the number of incorrect diagnoses 
Once the diagnosis is established treatment is a medica pr 

Only certain definite complications demand intenenDon T 

gcon The surgical indications arc fl) perforation ^ 

(2) obstruction (3) hemorrhage (4) intractabilitv and ( ) 
suspected malignancy in gastric ulcer 


About 10 per cent of peptic ulcers perforate ® Fifteen per 
adequate way of prognosticating when this wiU ^stion 

cent will occur m patients without a previous histirv 

Professor of Surgery School of M die ne and phua^l 

University of Pennsylvania Surgeon Unvenity of pennsy 

General and Presbyterian Hosptals PI iliddphia -tv of ^ 

t Instructor m Surgery School of Medici e Um e» ty 
SI tant Surgeon Umvcrsit> of Pe nsyhana and Presbyt 



THE SURCICAL ASPECTS OF PEPTIC ULCER 


1283 


or ulcer Another 56 per cent a\i 11 be m patients who ha\e been and 
arc under medical treatment for known ulcer when the accident oc 
curs Occasionally warnings of an impending perforation are present 
Such a warning would be a change from the usual ulcer pain to a 
constant, shnp, sticking pam referred to the anterior abdominal wall 
the shoulder or the back according to the location of the ulcer This 
change in s>mptoms usually means penetration deep enough to irri 
tate the peritoneal surface Ij ing adjacent to the abdominal wall the 
gallbladder pancreas or liver When the symptoms change the path 
ological picture has changed Patients should be warned of the sig 
nificance of these changes Contamination of the free peritoneal cavity 
® Perforation is characterized by the sudden appearance of a severe 
stabbing pvii in the tipper abdomen boardUkc rigidity and a frozen 
attitude, the victim fearing to move because of the increased pain This 
picture is modified if the perforation is walled off or occurs into the 
lesser peritoneal cavitv 

Roentgen evidence of free air under the domes of the diaphragm 
« pathognomonic of a ruptured hollow viscus This is an important 
diagnostic adjunct especially m the doubtful or atvpictl case In the 
presence of a typical clinical picture of perforation long delay mci 
ent to obtaining confirmatory roentgen studies is not justifiable since 
operation is indicated with or without the confirmation 

perahve Procedure —Simple closure of the perforation with omental 
fo^ gi'es the best results Gastrojejunostomy has not been 

und necessary m any case of simple perforation in our experience 
in are usually explored through a small upper right rectus 

I longer the period between perforation and operation the 

8 cr the mortality figures each additional hour delay increases the 
^ onality until it reaches 70 per cent after 48 hours Perforation with 
tanT ^ increases the amount and degree of peritoneal con 

0/ ,r“°" not been impressed with the objections to drainage 

^^^taminated peritoneal cavity The only patient in this series 
Qjj 'vithout drainage developed a subhepatic abscess This was the 
the d which this complication developed Over 60 per cent of 
fore ruptured ulcer cases are due to peritonitis We there 

riRht ® Penrose dram m the right subhepatic area and 

As m ^ bnng it out through a stab w ound in the right flank 
gastric contents as possible are aspirated Occa 
syninh^ ^hc pelvis is drained through a second stab wound above the 
the 1 ^here is no proof available that drainage is responsible for 
mortality published by the advocates of closure without 
Mav senes there were no complications that could in any 

Ch ^ ^^l^^outed to the use of drainage material 
nudes recommended Sulfona 

^nfive/^^ locally in the pentoneal cavitv are of questionable value 
3rge clinics positive cultures were obtained from the peritoneal 
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cavity m 50 per cent of cases under ten hours duration and m 80 
per cent o\cr twelve hours One should bear in mind that althou h 
the original peritonitis is clietnical in nature the contammatin ma 
terial must contain organisms m many cases since the incidence of 
positive cultures increases with time alone as the variable factor 
Morfalify— Following the above tenets of early operation closure of 
the perforation with drainage chemotherapy and suction drainage of 
the stomach during the first forty eight to seventy two hours we have 
had no deaths since 1935 m ulcer perforations closed within twenn 
four hours In the last seventeen cases there were two fatalities both 
in neglected cases One patient operated upon five days after a per 
foration died of mihary tubcrailosis one week after operation a 
second patient was operated upon several months after a perforation 
of a duodenal ulcer A large abscess was drained and a gastric resec 
tion was earned out in an attempt to close the duodenal fistula The 
patient died of the effects of a duodenal fistula when the closure m 
the diseased duodenal stump failed to hold 
The closure of a perforation has a definite curative effect on a cer 
tarn percentage of these patients Estes^ reports a senes of eighty ptifor 

ations Only 5 6 per cent of these followed were completely cured 717 

per cent required medical treatment for control of symptoms and 22 8 
percent required further surgerv or hospitalization for relief He th«e 
fnre concludes tliat perforation nrely confers immunity fromfurtlier 
ulcer symptoms Following operation perforation cases require the 
same continuous medical supervision that any peptic ulcer case requues 
In the seventeen cases in this senes followed for periods of to 
months to four years from the time of operation about JO per cm 
were well and free of symptoms at the time of them la« follow p 
Two cases were reoperated within three years-one 
and the other had intractable svmptoms In reviewin'^ ^ noJ 
whom wc have operated upon for intractable symptoms in the pc 
1939-43 It was siunificant to note that over 10 per cent ot t e 
previously had ruptured ulcers oversewn 


OBSTRUCTION 

This complicauon occurs as a result of scar contracture 
bout an ulcer near the pvlorus Often the pauent cve 

istory of ulcer years before with apparent recovep 

icture may then begin after a long latent period gjadu 

nd helchnig followed by nausea and the loiinting of re 

lly appear to herald the presence of pyloric eight 

mptymg As the process approaches a complete obs ro 
iss and roentgen evidence of pracucally complete * nisofie" 
pparent In this stacc a malignant lesion m the pviot ,^-as 

jspected In our senes of 100 operative ulcer fourtetn 

ae sole indication for surgery in 17 per cent In an a 
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cases obstruaion was present in addition to other indications for 
Surgery 

These patients require operanon The obstructed stomach must 
am! prepared for surgery by decompression drainage for sev 

a>s correction of fluid and electrolyte balance and attempts at 
malnutrition that almost inevitably exists Frequently 
. decompression xmII permit the stomach to emptv 
raociS’teTcdlnu"'^ “ “ subsidence of 

m nre?*?!! -With 1 clean emptv stomach and a Levin tube 

nn ^ abdomen is explored through an upper midhne incision 
^ procedure chosen depends on several factors If per 
colic ^ duodenal cicatrix exists without hyperaciditv an anti 

ODenm» S^strojejunostomy will suffice This is accomplished by 
gastrocolic omentum and placing the 
above the nrll posterior gastric wall parallel to and about an inch 
the suture We are of the opinion that this permits 
anterior preventing adhesions to the 

'ht coTou f ’°"8 1'^'""^' ’°°P ■" of 

peiroin easv '*’1 °f ® B«ttojejunocohc fistula and 

« a later date anastomosis if further surgery is necessary 

acidity filL are h, P“''™' ® ^astne 

cations for “ ''o"'® o® 'f 'f’®''® ®®® o'*’®"’ ■■'di 

'he procedure of obstnicaon a gastric resecnon is 

eleven” had' seventeen pnmarily obstructed patients 

'action vvith no de?,n'“a°ifc"'^rP®''^’’,""®'* ®"'f '’“‘f ® 8®*'®'® ®® 

'ynpton, free?„f, ® f”"® “f 'h®®® "®®= followed All were 

months to three and one third years after operation 

hemorrhage 

3nd sureeon K^n ^ ^ bleeding ulcer the finest teamwork of physician 

occurs in "f fo obtain the best results Demonstrable bleed 
onder such a \ ° peptic ulcers Hemorrhag e occurs 

® set of ruipe r ' circumstances that it is difficult to formulate 
MorfalUt Jr ''' treatment 

stance Old influence the mortalirv in a given in 

'^hich bleed ^ ulcers are dangerous Acute ulcers 

> songster is mnr ^ conger The hemorrhage which occurs in the 
of arre h spontaneously In the patient past fiftv 

^0 not tend to more of a threat because sclerotic vessels 

‘^“odenal l^Iassne hemorrhages are most often from 

the posterior uoll to gastric ulcers Such ulcers are usually on 

P3ncrcaticodnof1pn«^ duodenum with bleeding coming from the 
hieh rn««. 1 ^tt^rv or one of its branches 

ttahty attributed to the surgical treatment of bleedincr 
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ulcers has been the result of operating upon desperately ill eiyo 
gumated patients \\ho have failed to respond to medical mana ement 
Inasmuch as it is known today that medical treatment alone carries 
unli Jt 1 mortahtj of onlv 5 to 10 per cent the onh objectin of 
surgical mtcr\cniion is to sahage some of that 5 to 10 percent It has 
been amply demonstrated that one cannot wait until it is appro 
that the patient will die under medical treatment before resortin to 
surgery Tlie morality of patients operated upon in a last desoerate 
clTort to sa\c a life approaches IfK) per cent 
AH efforts should therefore be directed toward determining earlv 
whether a patient will stop bleeding under medical treatment The 
effects of repeated episodes of shock os cr a prolonged penod arc often 
irreversible and may produce death 
Allcn^ * states that about 40 per cent of patients who ha^ehadan 
exsanguinating hemorrhage will not respond to medical treatment and 
that after tw o such liemorrhages medical trearment fa3s in 85 per cent 
of the cases IIis tendency is to operate upon such patients earl} 
It IS important first to get the patient over the effects of the hemor 
rhage even if surgery is planned later 
Fluoroscepie Exeminahon ~*TVhcn one cannot be certain of the source 
of the bleeding it is best if possible to establish the site of 
tion before attempting surgical intencntion It isrecommendeoinsuM 
cases that a fluoroscopic examination with barium be done doM t« 
active bleeding If tlicrc is no danger from a feedm'^ reeime inbleeaifl 
ulcer the ingestion of barium should be s'tfc if palpation is restn 
ov cr the suspected area , 

Operahve Procedure —If medical measures fail after a reasonable tim 
surgery must be undertaken Adequate blood is necessary htoes 
during the procedure The bleeding must be controlled Since “ 
arises from a posterior wall lesion removal of the ulcer bean ^ 
of the duodenum plus a reasonable gastric resection is the p , 
of choice These patients do not die on the table and will ® ^ 

they^ have not been punished too long bv the tissue anoxii o 
blood pressure rentwenJ 

In our recent senes of 100 consecuot e uJeer enses 28 
operated upon with bleeding as one of or the only 
tion Two of these patients were operated upon 
hemorrhage which had failed to respond to medical trea 
patients hid one or more severe btmorrhages prior 
operative procedure The remainder had repeated sma 
sodcs Tlie results following gastric resection v\ ith remov ^j^onned 
have been uniformly good Simple gastrojejunostomv 
m two instances with one poor result jocaf j,, three 

resection was performed m five cases with poor r su 
There w ere no deaths m this group of cases opera 
of hemorrhage 
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INTRACTABILITY 

When under adequate medical treatment ulcer symptoms are not 
controlled surgery is indicated This tvpe of patient usually has hyper 
acidity With the passing of time more and more patients who previ 
ously had pyloroplasties and gastrojejunostomies as the treatment for 
their ulcers are returning with recurrent or continued trouble The 
results of such procedures as these hate not proted entirely satisfac 
tor> Today a partial resection of the stomach appears to be the most 
suwessful measure for the treatment of the intractable ulcer 
Operative Procedure —The most popular resection today includes re 
moval of the pylorus and ulcer bearing portion of the duodenum and 
a subtotal gastrectomy with a Balfour or Hofmeister end to side 
g^trojejunostomy Two immediate hazards of this procedure are a 
oi\out of the duodenal stump or a poorly functioning stoma To 
prevent the former compbcation we crush the duodenal stump with a 
^nd oversew with a continuous chromic catgut suture 
ough the normal tissue at the base of the crush This in turn is 
med with two layers of interrupted Lcmbert sutures of the same 
fnrth ^^7 buried against the pancreas The suture line JS 

^^“'fofeed with a tab of gastrohepatic omentum Such a stump 
la never be closed above an obstructing lesion 
Inno 1 anastomosis we use a Bartlett Eastman clamp A 

K jfr jejunum 10 to 12 inches below the ligament of Treitz 

^ colon and approximated to the end of the 

loon^f proximal loop at the lesser curvature and the distal 

has in curvature This simple arrangement of the loops 

eliminated postoperative vomiting bv permitting 
turner emptying of the proximal jejunum 

theur however cannot alwavs be carried out At times 

and adherent to the pancreas and surrounded bv edema 

of rJi'p reaction that removal of the ulcer bearing portion 

cumsta would be foolhardy and dangerous Under such cir 

divides^tif ^ ^ employed the Dc\ me exclusion procedure w hich 

the snim ^ about 1 3 ^ inches proximal to the pylorus closing 

her of fashion as outlined for the duodenum In a num 

ftom removed the gastric mucous membrane 

the cuff down to the pylorus before closing the other coats of 

gastric ulcers should be subjected to surgery early be 
^ond tn ® of mabgnancy Should a gastric ulcer not re 

three or four weel s surgery should be 
Heuer ^ j lorcctomy and gastrectomy performed 
Sastro-enf^"” recently studied 163 patients subjected to 

gastric resection for peptic ulcer In the gastro 
y group there was no significant change in gastric acidity 
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>ct 75 per cent of these patients Tvcrc chnical cures With reection 
there was a general reduction m acid m proportion to the extent of 
the resection In the authors opinion resection consistent with reisfa 
able mortality docs not insure scMorh) dria Furthermore even m uimj 
mal resections 90 per cent of the patients had satisfactory rmln 
although only 25 per cent had a reduction in acid They conduile 
tint it IS of doubtful value to remove more and more of the stonach 
looking towTird achlorhydna It is probably better to accept the safe 
hmififions of resection consistcntwithsatisfactory resuftsandareason 
able mortality 

1 lunt® behev cs that achlorh) dm should not be the goal of surgery 
«i peptre ulcer lie feels that a resection to include half the stomach is 
sufficient m the average case with more liberal resections reserved for 
patients with excessively high acid figures No surgical procedure now 
in use for pcpvc ulcer will giwnmfcc again/c a recurrence m ail csss 

We should strive therefore to remov c the ulcer and reduce the scid 
factor 


Potfoperaftve ftetuhs —In <mr recent senes of 100 ulcer cases ^9per 
cent had sj mptoms intractable to medical treatment as one of the indi 
cations or the onh indication for surgical intenennon There were 
no deaths Once agnm gastric reseetjon with removal of the uj«b 
gave uniforml> good results over followup periods of frwn 
months to five > cars after operation With the Devine type 
resection in which the ulcer bearing portion of the duodenum 
not removed for technical reasons the results were excellent in »li M 
four of rvvcntv nine pitients Two of these patients still . 

s> mptoms a third developed an anterior wall perforation in me o 
duodenal loop nme months after the original procedure the 
V eloped a marginal ulcer fnnnfd 

Of eight patients who had a simple gastrojejuMstomy ^ 
for intractable ulcer three have Ind recurrent difficulty sn 
classed as poor results . . ^ 

Finally of three patients treated bj simple « 

able ulcers two hav'c been complete failures 
resection of a gastric ulcer and later had to hav c a 
for recurrent ulcer The second patient has had a sirrti 
but hns as yet not been subjected to further surgery 


SUMMARY 

A consecutive senes of !00 eases of report* 

Service C it the Ilospiml of the Univcrsitv of > oneration wff' 
with a mortahtv of 2 per cent The 1 fevtre 

perforation m 17 per cent obstruction in 17 P" rccurrfncfj 

rhage m 25 per cent and intmcwbihp^ It ?f «e include 5®"’' ® 
of pain 55 per cent-which «ids 69 per cent if «« 
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those cases of recurring hemorrhages No attempt has been made m 
this stud> to e\aluate the permanent or five-year cures It is hoped 
that a future study of earlier cases a\ ill present this important anal> sis 
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PENICILLIN IN SURGERY 
Willi \M L White MD 


Wmi the disco\ cry of each new chemotherapeutic agent it becomes 
ncccssar) to revise the treatment and management of those diseases 
which respond to its administration The specific agent must be added 
to therapy in appropriate dosage and administered by the proper route 
This necessitates a knowledge of its effects limitations and toucit) 
rurtJicnnore one should ehminace those supporcire measures «hich 
arc nullified b> the use of specific therapy add those required for 
optimal results with the new agent and continue those other features 
of management which hasten rccovcrj and cure The succession of 
sulfonamides each an improvement upon the last has brought about 
a tremendous increase in our understanding and improvement in the 
therapy of surgical infections With the introduction of penicillin we 
have an agent more powerful than the sulfonamides with a wider 
range of cffcctiv cncss and much low cr tovicit) Although this new 
drug has extended tlie field of specific chemotherapj its administranon 
remains difficult and requires constant attention if optimd results s« 
to be obtained Moreover there arc certain bacteria upon which it 
has no effect 

In the treatment of an> disease diagnosis is of primary importance 
In surgical infections diagnosis should include the portal of entry me 
extent of involvement the part or parts affected by the disease an 
the etiologic organism or organisms This latter feature of the 
requires complete aerobic and anaerobic bacteriolo^ic studies or 
local lesions if accessible and of the blood if indicated rortunatev 
most of the pathogenic bacteria which produce _ 

sensitive to penicillin It is therefore justifiable in acutely ill or 
bund patients to institute penicillin therapy as soon as the chnica 
nosis of suppurative mfccnon is confirmed and cultures have been 
without waiting for the reports of the cultures 


METHODS OF ADMINISTRATION 

Penicillin given b> mouth is destroyed by the 
acid present m the stomach Instillation of the drug into ' j, of 
by way of a tube results m incomplete and i| destroyed 

the material If administered by rectum penicillin is rap tn 

by penicillinase which is elaborated by bacteria ] ;n,s,rau« 
the rectum To date only parenteral and local routes o ^ 

From il e Harrison Depanment of Surg cal Res arch School 
Uuversiry of Pennsylvania Phladelph 
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have been proved successful and they should be employed if the dnui 
u to be effective Penicillin is rapidl> eliminated from the bod\ pnn 
cipally by way of the urine It is therefore neccssar> to administer it 
either continuously or at frequent intervals 
Infravenous Therapy— The most rapidly cffectue method of admin 
istering penicillin is by continuous infusion of dilute solutions of the 
drug in suitable amounts of physiological saline solution and 5 per 
cent glucose solution If the acuteness or seventy of the infection war 
rants this method of therapy the dnig should be given continuously 
cay and night until the infection has been controlled Although con 
tmuous infusions of penicillin have been associated with a frequent oc 
currence of venous thrombosis the evidence that this undesirable 
reaction is due to penicillin is inconclusive It appears more probable 
diluent and the rcchnic of administration arc respon 
SI le HerrelP suggests that glucose solutions even in low concentra 
tions may be irritating to the intima of the veins however it is mad 
jJsable to use only saline solutions because of disturbances m electro 
>te equilibrium It is therefore desirable to use isotonic solutions of 5 
per cent glucose m distilled w ater alternately with appropriate amounts 
or physiological saline solutions 

sinT technic several points seem wortliy of mention A 

gie venipuncture should not be utilized for more than one thy s 
s» often possible to use one vein for two or even 

dad” “fy® safest plan is to change the location of the needle 
sterd *^4 preferably to another extremity It is wise to use freshly 
of for each new venipuncture The volume and type 

indi H adjusted to the tolerance and requirements of tlic 

patient Most individuals over fourteen or fifteen years of 
thp ^ tolerate 3000 cc of intravenous fluid daily I his permits 

of one third the daily dose of penicillin to cacli liter of 
at ah solution should dnp over a period of eight hours 

tern ^rops per minute* If intravenous tlicrapy is mdicifed and 
Tfxy P'^”‘^^re seems impossible cannula/ation of a vein or bone mar 
m 1 niay be used 

raavh' ^ ‘"^^rmittcnt or multiple imravcnoii injtedoiis of peiildlliii 
to L ^ some types of short jerm therapy they arc unliUly 

mr.. m the treatment of siirgu al infct f ions wlih li n quire 

more prolonged ceamient 

3 ^ ” Therapy^Thc mrrt tmiiinr nJy <K<d tf id( of sysdmh 
inistration of penicillin is by fra^ttent Imnmu Milo l/igifloMs 
should fM foul liouis bi/f( 

dose 'tttd ni/bt arc pr/lnbl/ o; (hud t ht ddly 

the sr ° f equally divided \ictwctn lilt miiobf r of hqif ()oua «ud 
to admmistratirm rr fared }t*lW(cii ddr of luusi h 

dailv ‘^°”^*tiued b^al traurua f f r (old 

> ose of the druj, sluidd 1/^ d» ^ivtii iti i tOiiytfiUlif voluuu of 
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Slime or distilled rvntcr and should be sufficientiv concenmttj to 
avoid discomfort on the basis of volume Two to 4 cc is a suitable 
amount for each injectton After the drug is m solution jt should be 
ordered m terms of cubic centimeters and not m units Fresh solubom 
should be prepared dailv and tepr in a refrigerator on theK^rdor 
floor Tlie use of 20 to 22 gauge needles long enough to reach well 
into the muscle mass on s> nnges sterilized by autoclaving or boib 
hns been most satisfactor> If inicctions are painful it may be necessarv 
to dissolv c the penicillin in a 0 5 or 1 per cent procaine solution While 
tins docs not interfere w iih the efFcctiv cncss of the drug it should be 
used With c’ttrcme caution to avoid accidental intravenous injection. 
These solutions should always be labeled Vot for Intravenous Use 

Subcutaneous Therapy ~-Pcnicillm solutions injected subcutaneouiv 
arc absorbed slowlj and mij be painful One group of iniesn itors, 
however has used continuous h>podcrmocl>sis m patients whore 
quircd continuous therapy bur could not tolerate a continuous imra 
venous infusion * 

Local and Topical Therapy — Sv sicmically administered penirillm d n 
docs not nlwavs enter infected cavities m sufficient ccmcentraaons to 
he effective Therefore it is frcquentlv ncccssarv to augment rive svs 
ttnuc thenpv with local imtilhtions In infections which ait «av 
accessible penicillin nn> be applied topically in dilute solutions con 
tuninc 2J0 to 500 units per cubic centimeter The dr) povdroi 
penicillin is irrmting and miv be quite painful on a raw surface How 
cv cr riorev and h/s associates* have used the dry marcnai 
powdered sulfanilamide or sulfathiazole m concentratioTis o 5 
5000 unirs per gram TTjcv have also used ointment preparations wi 
some success 


The apparent Iicl of toxicity of penicillin makes dosage ar ‘ ^ 
present As supplies increase and cost decreases doses consi 
larger than those now considered therapeutically "/gaijun 

alily be used The range of dosa^'C and the preferred ° 
ivtntion will he discussed under the specific types of su g 
tions considered below The dosage for chvldtta is o ^ j 

should seldom be less than 50 000 units a day if svsteimc uc 
indicated 

pRomruxis 

There are manv possibilities of penicillin .5^^/ valuf ® 

At the present time however it is known that foUowm 

the prevention of postoperative infectious y {,e of * 

lung resection ® Isolated experiences indicate that 1 / 

m the prevention of infection in contaminated w gi,t,spK 

to be helpful m the control of infection mchionc 
and postoperatively ” 
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DURATION OF TREATMENT 

Our present practice is guided by the following rules Penicillin 
therapy should be instituted as soon as the diagnosis of a susceptible 
Ope of infection has been established Treatment should be given in 
full dosage from the earliest possible time until the infection has com 
pietely subsided Thereafter a tapering off procedure may be fol 
lovied For an> severe acute infection therapj should be continued 
until at least a week after the tempcnture reaches normal while in 
ess sev ere infections a shorter period may be sufficient although three 
^}s should be a minimum Where infection is highly localized and 
V graph IS of little significance the duration of therapy 

I ^ ^ adjusted to the clinical and bacteriological response of the 
esion The local treatment of empyema should be continued for at 
east ten days with daily thoracentesis and instillation of the drug 
ution should be emplov ed in discontinuing thcrapv for acute sup 
purative secondary meningitis since early termination often results in 
a recrudescence of the infection 


responses to PENICILUN THERAPY 

—The response of very ill patients is usually less 
tion<! r If ^ often seen in pneumonia after the admmistra 

oont For instance in patients w iih sev ere acute mfec 

streot^^^ as acute osteomyelitis extensive carbuncles hemolytic 
tPmL. oacteremia or pneumococcal meningitis vvith admission 
f ^ 'ippear toxic dehydrated and 

of event penicillin tend to produce the following chain 
anoeaM ^ there is increasing mental clarity and loss of the 

hour? 1 This frequentiv occurs within twentv four 

eieht 'vhen present often subsides bv the end of foitv 

Dossihlir^^^ ^ j fourth day the temperature will have dropped 

tomfottahl ° the end of a week the patient will feel quite 

fano-p on^ \ 1® count may have returned to the normal 

temnprof "omoglobm level will be likely to have improved The 
the ^ ^ for a full week Thereafter 

con\ales«nce strength and appetite and have a rather rapid 

‘"'pfov'em^ Response— If the early subjective and subsequent objective 
tbe dnif?' appear the preparation and administration of 

'^niL shniil^k^ o checked and the sensitivity of the organism to the 
® ohantre m ri ^ °^torniined The dosage may need to be increased or 
should be another chemotherapeutic agent A rcnev\ ed search 

siiT)niiM» ^ concomitant disease and for arens of necrosis or 
ipwntion requiring external drainage 
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SUPPORTIVE CARE 

It IS essential that good surgical principles be observed and that the 
entire burden of therap> docs not rest on the chemotherapeutic agent 
Penicillin is onl> capable of inhibiting certain bacteria Apparently it 
has no other powers Acutely ill patients and even those \\ith less 
sc\cre infections should receive adequate supportive care such as bed 
rest adequate fluids maintenance of elcctrolvte equilibrium adequate 
diet plasma or blood transfusions if indicated and surgical drainage of 
pointing purulent areas This by no means completes the list but only 
suggests some of the more important features of good management 
Penicillin is supplementary to not a substitute for surgical care 

TOXICITY 

Adverse reactions to penicillin are infrequent and seldom serious 
Occasional chills and fevers arc still encountered with the intravenous 
administration of the drug® ’ Intravenous solutions of penicillin some 
times become contanimatcd with mold or gram negative bacilli An 
urticarial reaction occurs rather mfrcqucntlv This reaction mav pro 
ducc discomfort but it is seldom of any importance for the rash^il! 
usually disappear even though therapy is continued*'' Occasiomlh 
the itching may be so severe as to necessitate cessation of therapv 
Palliative management of the urticaria is usually sufficient On occa 
sions tnnsicnc n/otenm has been noted m contunction with penicillin 
therapy® ® 
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PENICILUN IN ACUTE INFECTIONS 

Staphylococcdl Bacteremia —The mortality in staphylococcal hJC 
tcrcmia wns reduced from about 85 per cent to 70 per cent wi 
use of the svilfonamidcs Tlie mortalitv m cases treated with pe 
has V aricd from 14 3 per cent to 37 0 per cent ’ ’’ The greater ^ 
of penicillin demands its use m anv staphylococcal bacteremia 
of from 100 000 to '>00 000 units per day arc usually 
preferred route of administration is b\ conunuous 
fusion until the infection is under control Subsequentlv m ^ 
therapy may be used until all active infection has disappeare 
collections of pus should be evacuated if frankly fluctuan 
be dehjed 


collections of pus should 
sible Drain; 
of the drug 


sible Drainage of deep seated lesions may be delay ca 

le drug alone can be determined and the .-..nn 


of the drug alone can be determined ana me pennon un 

gcry The use of the drug will often make surgical i ^ 
necessary Acute osteomyelitis may well be i u fluctuant 

w ith penicillin before opcntion is carried out unless 
pointing area requires drainage .nndence and mot 

Beta Hemolytic Streptococcal Bacteremia -ine m ^ 5^1 

tahty from this disease has been sharply reduced organ^ns 

fonamidcs Penicillin is somewhat more potent ag 
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than the sulfonamides and should certainly ha\c preference m acutely 
ill patients’ Since the two drugs arc compatible there may be good 
reason to combine the therapy in these infections A daily dose of 
60 000 to 150 000 units of penicillin is usually sufficient The preferred 
route of administration as in staphylococcal bacteremia is by con 
intratenous drip until the acute phase of the disease has sub 
sided when it is then justifiable to resort to intramuscular therapy 
Cavernous Sinus Thrombosis —This disease is usually associated with 
bacteremia and should be treated m the same manner Anticoagulants 
such as heparin or dicoumarin may be useful as adjuvants ® 

Pneumonia —While pneumonia cannot be considered a surgical dis 
t^se It IS included in this discussion because it is a frequent comphea 
tion m surgical patients In most instances sulfonamides provide ade 
quate therapy but the use of the more potent penicillin may be indi 
cate in gn\e situations The daily intravenous or intramuscular 
ministration of 80 000 to 150 000 units of penicillin is the usual dose ’ 
re ^ “^^’’Sical patients who develop acute atelectasis should 
cene either sulfonamides or penicillin In patients running high fevers 
150 000 units of pcmciUm should be given svs 

temically each day 

Abscess —The presence of an acute pulmonary abscess 


JOftnon indication for penicillin therapy Daily doses of from 

adeouar intramuscular administration are usually 

of ffic ,5 cases may require continuous intravenous infusions 

onm. A bronchoscopic drainage if feasible is indicated as sup 

Pomve treatment’® 

Suppurative Pericarditis —This infection occurs infrequently 
Penin)!*^ often produced by organisms which are inhibited by 

bv intr systemic therapy of from 100 000 to 200 000 units daily 

Jiinchfi intramuscular administration is indicated In con 

of thf S &®"eral therapy 20 000 to 40 000 additional units 

Pericard*^^ sho^d be instilled locally each day after aspiration of the 
Drpfprov.f Therapy should continue for at least two wee) s and 
^ p drably for three 

potitonins is seen within the first few hours of its 
^^5 a heavy contamination of the peritoneal cavity 

mediate in t violence or an operative procedure the im 

route sppm penicillin therapy by the continuous intravenous 

® result However if infection has become established as 

'alue till contamination penicillin may be of considerably less 
Escherich?a^”V^ reason for this is the presence of 

tract whirK^^i tithcr organisms commonly found m the intestinal 
®®p3bleofp ^ substance known as penicillinase which is 

IS civen K f ineffective Thus if pemcil 

'alue in these organisms have become established it mav be 

preventing or controlling the development of the invasive 
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^ nccroti/ini, infccuons commonl)^ produced by g’wnj pojjtjrc coca 
However the drug hns been found to be weffcctive agamsi roany 
strains of cnrcrococcj and especially those u Inch groiv mcrob/ ilh ‘ 
Pcntcilhn Ins not set been fully esaluated in peritonitis 

Unnity 7tecf Jnfecfionj —The infections of the urinsiy tract are aw 
ffcqucml) enused b\ gram negamc bacilli which are unafFec ed b 
penicillin Jloucser recent reports of the sensitivity of some imms 
of Proteus Mittens to pcntcillm may indicate its use in selected c^fs 
infected suth these organisms** Gonorrhea usually responds rspidlv 
to penicillin in minimal doses* Cases of pyelitis or c\stitis caused bv 
streptococci or staphs lococci should first receiie suJ/cnaimd thenp) 
If this IS not successful penicillin may be useful Experience is lirrittd 
but ilailv doses of from 80 000 to J5D ODD units by Ditrammevh a 
jcction seem adequate Tlie excretion of penicillin in the urine in 
thcnpcuticalK cfTcctuc concentrations contributes to the success oi 
this form of therapy 

Empyoma — Pcnicillm has Wen successfully employed jn the treat 
ment of pneumococcal and staphylococcal empyema Although tneit 
has not been siiincicnt experience \yith penicillin m the treatment of 
streptococcal empyema to gne definite ewtlcnce o! its efiectivents 
It appears to be useful in those cases treated If pneumococcal eitp' 
cma is acute and follows pneumonia systemic therapy is indicated to 
aid in controlling the pneumonia If the cnip\ ema is well walled w 
and the pulmonary phase of the disease hay subsided local instdla ^ 
of from 20 000 to 40 000 units each da\ hit c sometimes been 5““ 
cicnt yyithout svstcmic thenpy In am ctent piucnts with 
should rcccnc daily aspiration of all purulent mattml obtiinible o 
lowed by the instillation of a concentnted solution of penicillin ' 
should be continued until there is marled regression of the i ev 


cavity by x ray examination j 

Secondary Suppurative Meningitis —Patients with 
by pneumococci streptococci or staphvlococci should ^ 5 

80 000 to 200000 units of pcmcillm daiU b\ continuous 
infusion during the acute phase of the disease 
therapy mav be used All patients w ith these mfecnons shou , 
daily intrathecal injccrmns of from 10 000 to 20000 units o P ^ 
which may be made mtraspinallv intncistcrnal'v 
htcnl ventricles through burr holes in the panttai hon 

Acute Suppurative Arthritis —Acute purulent atthntis is u ^ 

In organisms sensitive to penicillin These 
frequent aspirations of joint collections followed oj 
of 5000 to IQOOO units of penicillin* u,-ili7ecll«®'’^ 

Carbuncles and Furuncles — For the .m,rt of prnicill''’ 

s\ itemic administration of from 80 000 to 150000 pjc 

daily usiialU results m rapid control of subsidence ® local 

tinnt areas of pus that can be aspirated may 
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instillations of from 5000 to 10 000 units of the drug into the infected 
space Incision and drainage can sometimes be avoided if these infec 
tions are treated thoroughly avith penicillin 
Cellulitis Lymphangitis and Lymphadenitis —These diffuse and metas 
tatic infections are usually attributed to streptococci though other 
organisms may be involved While sulfonamides are commonI> em 
ployed With success in these infections penicillin is equally effective 
and maj act more promptly Systemic thenpy of from 80 000 to 
150000 units daily is indicated Ccllulias of the face is most frequently 
caused by staphylococci or streptococci Because of the danger of the 
spread of these infections they should receive svstemic penicillin 
therapy by the continuous intravenous route until completely con 
trolled 10 ^ 

Suppurabve Wound Infections —Penicillm is being used extensively in 
nulitary surgery with considerable success British inv estigators w ork 
•ng with Florey have demonstrated the tremendous value of the ma 
tcml both as a topical agent m wounds and as a therapeutically 
systemic agent in the control of extensive infection For 
K ^ massive infections from 100 000 to 500 000 units of the 
foth ^Jstemic administration should be used adjusting the dosage 
A \ of the patient Local therapy may be administered 

in w'^^* somtions of pemciUm instilled through tubes or incorporated 
V,... . Several powders and ointments have been tried with 

'aned results < 

Moun?*^ infections may be regarded as superficial 

sufficient^^^ heated m a similar manner Local therapy is sometimes 

clostndia should log 

of m ^ included under wound infections but the particular problem 
tions these lesions present justifies separate considera 

these studies indicate that penicillin is effective in inhibiting 

anaerob infrequency of infections produced by these 

cbnical '*^1 makes it difficult to accumuhte evidence as to the 

of jjgjj of the drug The organisms abound m the necrotic tissue 
"'ithoiit ^ contaminated traumatic wounds and are frequently present 
or evidence of infection When gas gangrene tetanus 

tensive edema develops the clinical picture is striking Tlic ex 
question results from some of these infections make it 

"tganjsm ^ systemically administered drug will reach the 

ftctivc stream in sufficient concentrations to be ef 

treatn debridement therefore remains an essential feature 

toxin elaborated by the 
specific T continuing the necessity for adequate amounts of 

thus dcfr^ Penicillin at best will only inhibit the bacteria and 

should nrnh^ further production of toxins Therapy 
i ooablv be heroic with the administration of from 100 000 to 
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400 000 units of the ilniB each day bj the continuous uilnvenoB 
route * 

PENICILUM IN CHRONIC INFECTIONS 
OsfeomyeMis— The place of penicillin therapy m th/* treatment of 
chronic osteomj elms remains to be established Evidence indicates that 
It ill be most useful m controlling infection and penritting surgical 
excision of necrotic and chemically infected tissue with a minimal 
amount of local and systemic reaction There is little possibility that 
the drug alone w ill result m cure in more than isolated cases which 
exhibit chronic suppuration \\hi1c there may be temporary decrease 
m suppuration xv ith cither s} stemte or local therapy or a combination 
of the tw o the presence of bony sequestra and other dead tissue will 
make the penod of improxcmcm a transitory and disappomtin one 
In preparation for surgery daily doses varying from 100 000 to 300 000 
units should be used systcmically m an attempt to reduce acme m 
fcction to a minimum and if possible control suppuration * “ The 
drug should be continued posiopcraiuclv for at least two weeks En 
couraging results ha\c been achicscd in this way 
Bronchiedaiij— Penicillin appears ro be of value in controllin the 
infection and suppuration in and about the dilated bronchi” This 
suggests the value of the drug m the preparation of these pauents Mr 
lobcctomv and pneumonectomy One group of investigators has used 
the drug prophv lactically with unusual success in patients subjected to 
lung resections “ Doses of 150 000 units dailv giv en by intramuscular 
injection have been found effective 
Chronic Lung Abscesies -The dose and route of pemciUm adfflmstra 
tion in multiple lung abscesses are much the same as for bronchiec 
Acfmomyeosis— Bovine actmomv cosis is inhibited by penM n 
ntro and prclimimrv clinical trials indicate its usefulness A d ) 
of 100000 units given by intramuscular injections is sufficient 
Ulcerafive Colitis -Patients with ulcerative colitis . oq 

temporary improv ement w ith penicillin but its value in t is c 
Ins not yet been established 
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THE USE OF SPECIALLY PREPARED GELATIN SOLUTION 
AS A PLASMA SUBSTITUTE 

C IWRFTl MO 


Oi the several substances which have been intensiveH studied as 
plasnn substitutes during the present war gelatin seems definitelvsu 
pcrior to all save those that arc themselves derivatives of human blood 
and according to recent tests it is at least equal to plasma itself m the 
trcnimcnc of shock due to hemorrhace or bums Unlike certain other 
colloidal substances it is rcmarkabl> nonto^ic and nonantigenic both 
in the Iabontor> and m the hospital where it has now been given to 
over 200 patients 

It should be stressed at the outset that the gelatin solutions used 
w ete ptcpaicd fiorn stUcted law Tn^tttvaVs to fiTeshtd ?.todJicr. 

in a plant designed cspccia!l> to prepare gelatin for intravenous adrain 
istratton to patients 

Colloidal solutions such as gelatin arc oficred not as subsatutes for 
whole blood but rather as substitutes for plasma Etcept in the ueat 
ment of hemorrhagic shock where the problem of shock 
depression of vital functions is of greater immediate importance man 
the associated incmia no colloidal solution is intended to replace 
whole blood ^ . 

Plasma is used chicflv for its coagulating function its nuttiuo 
value to aid m the defense against infection and for the , 
associated w ith the coUoulal osmotic pressure of its proteins 
special precautions arc observed much of the prothrombin . 
plasma is lost m the carlj period of storage In addition 
used more cvtensiv eh than plasma bv most clinicians or 
hemorrhagic and antibacterial properties Perhaps the 
which plasma is emplovcd is for the colloidal osmotic pre u^ — ___ 
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plasma proteins where the desired result is maintenance of adequate 
blood \olunie and its many related ph>siological phenomena It is for 
this particular purpose that gelatin solutions are used so efficiently 


THE CRITERIA FOR AN IDEAL PLASMA SUBSTITUTE 
The ideal plasma substitute should be a material that has certain 
fundamental phjsical physiological and immunological properties 
Plasma itself has not been proved to be the ideal colloid b> tests of 
comparative efficacy in spite of its wide use The criteria for any sub 
stitutc for plasma are usually more stringent than those applied to the 
plasma itself 

Physical Properties —An ideal plasma substitute should be stable of 
ow Viscosity and high colloidal osmotic pressure It should have a 
colloidal particle size sufficiently large to cause it to be retained in 
me circulation long enough to be effective Finally there should be 
no difficult problems vv ith storage 

hyiiological Properties —Such a colloidal solution must be safe for 
jniection m large quantities It should not interfere with blood coagu 
2 Uon the defense against infection or tissue repair The function of 
w ernal organs must not be affected cither bv frani toxicitv or by the 
0T3ge of the colloidal material in liver or 1 idncy 
mmunological Properties —No intravenous solution should be an 
>gen and there should be no natural sensitivity with similar sub 
stances such as foods or sera 

the ^ gelatin which we have used satisfies we believe all of 
diJ* ^^^^^tements Such a statement cannot be made about any other 
pv ^ ^tibstitute with the possible exception of derivatives of human 


y PREPARATION OF GELATIN SOLUTIONS 

pared^h^^^u^^^ solution which has been most satisfactory is one pre 
trolled ^ jtyt^t’olysis of alkali treated long bone collagen under con 
mluti standardized conditions It is administered as a 6 per cent 
physiological saline solution after autoclaving for twenty 
cause solution is preferred for the treatment of shock be 

of the^^ tnethod of preparation produces the optimum molecular size 
^^Jti upon which its physiological action largely depends 
those solutions are subjected to high temperatures such as 

*ti sterilization by autoclave the long gelatin aggregate 
cular ^ broken down to form a larger number of smaller mole 
Whereas the smaller molecules theoretically exert a 
throuch*^^^V^ pressure they arc excreted from the blood stream 
short 1 Sidneys so rapidly that their effective oncotic pressure is 
"hich-j^° sustained value of the larger molecules 

ctually exert a lower osmotic pressure 

P 20 rcferrel to by the National Research Coun 
port on Gelatin as a Plasma Substitute JAMA J2S 84 1944 
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For this reason two factors are of imponance m the jranufacmt 
of gclatia solutions as a plasnia substitute the source of the gchta 
and t)jc method of preparation of the soJiirtons Bovine long hones ire 
a better source of gelatin than skins hides or fish products because 
of their rchtuc freedom from bacterial and fungus coniaminanon sd 
their umfomuu of composition Solutions prepared from such geiacn 
ref|Ujfc rfie niinmmm of heat in the process of manufacture to tid 
ilicm of bacterial contamination and therefore it is possible to produce 
an end product with the largest possible gelatin molecule and hence 
the most sustained effect on oncotic pressure A twent) minute period 
of auiocla\ mg f or such solutions maintains a suffiacntly large molecule 
uJnlc making bacteriological stenht) certain 
Gelatin solutions for intra\enous use should be prepared fortkt 
purpose and apart from the commercial manufacture of edible gehna 
Lsen the use of pure U S P edible grhtin m the prepacation of mm 
venous solutions mav result m a p)rogcmc product because of m 
purities tint ma) render it unfit for parenteral use 
Tlicrc arc several advantages m the preparation or procfssm of 
gelatin solutions Whereas the preparation of plasma most be under 
taken w ith the most rigid sterile technic gelatin solutions if ptepiKd 
viith reasonable cleanliness can be thorougblv srcrilired in the iait 
step m manufacture bv autoclaving and Sciiz filtration Gehtinscso 
tions need not be refrigerated as fresh plasma must be and t”*' ^ 
be kept m a single container as compared with the two need o 
1) ophiiizcd plasma . 

\\ hen solution is prepircil as i sintjlc dose package no . 
need be added Tins avoids the possible dancer of chcitiicai p t 
due to preservatives ,, i. 

The great advamige of gchtm is that it is readiK - 

iiv el} ]oi\ cosr and that w c arc nor dependent upon 
to obtain it This is of special practical importance in lOC 
hospitals \v here plasnia banks arc nor establslied 

METHOD OF AOMINtSTRATION 

Gelatin solutions arc imsctbJc with ai! of the usual of 

tions and can be administered b\ means of a'H 0‘ ’ 
closed mefhods The open svstcni which is - fureit 

transfusions of whole blood or phsnn has been satis 
with gelatin 



zone iJ-uwcvci u«.i,aiJ3v U»v S'-***'-*''** » , ^«frDomKi’’r 

point these solutions once warmed ‘5 * 

unless exposed to i cold amttKpheresucb as that 
Gelatin solutions kept in a warm closet w 
jnedtate use Jmsmuch as there is a \cr> do'' “fg 
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mg of aggregate molecular chiins such solutions should not be 
stored at 37 C o\er a month An alternate method of preparation is 
immersion of the gelatin bottle in a hot A\ater bath until melting takes 
place Minimal \iscosit> and hence greater speed of infusion is found 
at 50 C The return to the gel state does not occur until ample time 
has passed for administration at ordinary room temperature 
It might be added here that solutions of the smaller gelatin molecule 
na\e a lower gelation point and are liquid at temperatures well below 
average room temperature These solutions arc someAvhat inferior in 
the treatment of shock and in other chnicTi states where the larger 
molecular gelatin is beneficnl 



a Size "hole blood it is advisable not to use needles 

shock gauge for gelatin infusions In the treatment 

t^lativeU ^ occasionally of advantage to administer gelatin 

t’^cessarv ^ gauge needle should be used It has not been 

although tlT treated by us to infuse gelatin under pressure 

hccaiisp r.f reason why such a method would be impractical 

>t ”po 1? P™P'«-«ofg4t,n 

^his IS ^ administer a suspension of er> throc> tes with gelatin 
^'^pensions ^ procedure in those places where erythrocyte 

of nf available without cost as a bv product in the prepara 
P asma One difficult> arises m the administration of gelatin 
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cc ttu a«ocmc<! miih severe hetnorriiag^ miy be overcome lo less d«a 
minutes aster die stan of gclaon jnfusjon when the blo(j4 pressure besrn w 
rccoser * 

£ff t> 6? G M n Off Jh i urn f i *•— the uisrleii ftemodihoon nSmi 
follows the infos on of gelaun sdotions there is a deer ase in the coiictotnaoa 
f the serum proteins The concentrauon of serem protem hone tr if{« 
laun mfusion is Ins than the amicpaied Icstl cakuhted ft m bemodihuoi 
al ne * Greful anab"* » of the Mood for the sanous j rum pratm /nr 
(I ns ret cals that there ts a depression m the concentraoon of the s rum prwtir 
approsimateb equal to the conccntntuifl of the circular ng gehtm 'Ihetifam 
and globulin are propoRionatcl) depressed 

\i the gelatin concentnuon m the tstculai ng Wood falls there b nss a 
n rmal scrum proteins whch arc restored to th r normal figures or hig’if 
V I cn the gclat n 1 as complctcb d ppeared fr in the blood This suggests ih i 
ntrol oi tl e labile protein stores for maintenance of serum p t lo e ntoi 
t aison IS goserned b> the intrasascular oncotic pressure 

M t b r m f G I » —Mon of one inow ledge concerning the mtaboWi 
f gelatin is base i upon indirect etidcnce Tl e amount of ge! nn tt tt J is 
ti c untie can be accuratelj d term ned and inasmuch asthreisnoe inf 
of storage in anj of the stscen it k assumed that onevereted g Ian » 
n rabo! zed 

Gelatin u an incomj Icic protein lacVing four of the css nta! anun » i 
W dt d IS in m nd gelatin hts been combined s ith a mKW e of anuco ads 4c 
n\ cd by hydrol>’i s of casein Ev dence is far fioni ompltt but it tppnn e 
if ugh tf c am no aei h incr aseJ the itlizauon ofgebtn Thif Jwr«s» 
n ft b> the fatorablc ntrog n balance figures ih n by ma led dnetueea 
d amounts of gel it n ctcrcted Ben een 50 nd 75 p r ctw of nf « 
lot recoiercd from il e unne It has not yet been deierm ed wi wy d^ 
of accuracy t liic/i s ze gelatin n olcctile k best utdiard / r 

I lefGU Th « 5 hCpH -The study f the 1 » of geUcin th 
tl capillanes has not been completed and only a fex observ bo s 

By the dererm nar on of the an ovor of gclson eveteted n th 
a I infu n of a known amount it p able to inak * *^£>i btetf 

I rmcal ! ij of the glomerular capiHartcs to gel tin The etcr u « 
tc uhr gt! tn is lower an! lex roplcte th n th c f ws 

Tlic smaller molecular gdaii ) a! leaks into pleural and 
1 at more readily than do the larger p nicies In se eol ea „ c as « 
concentration of c lema fluid x a determined abet gtiati i lu 
lent that but I tile of the larger p rt clcs Ic k d out f th c pu 
th stnalle ntoleci le v cre found n x mu I h gf" 


SAFCTY OF ADMINISTRATION mKlitin 

Ihc admtmbtntioit of single and rcpeired infusions o 
(ns been nccompanicti In few focal or teneru 
ttxrombosn has occurred in less than ? per ”jj,g cehtiis s 

true even when pheiixl mcrtuiic borne vis nuco o 
preservative . , curnswn 

No unusual difhcultv has I cen aicouiitereii 
if gelatin solution from its acudcntil ' rntn" the al <flf} 

1 he use of hot wet dressings is of idv n«w,c ' ' 
tion of such collections 
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On onl> one occasion Ins there been a serious s\ stemic reaction to 
gelatin and that in a patient w ho had exhibited anapliA lactoid reactions 
to all of the other intravenous solutions which he liad been given 
including such supposedly innocuous fluids as glucose in water and 
saline Minor systemic reactions such as headaches nausea and vomit 
in® are not encountered as frequently m our experience as they are 
With blood or plasma Allergic manifestations have not been seen 
and m repeated infusions the problem of sensitization has not been 
encountered 

Extensive investigation of possible toxic effects of intravenous gelatin 
has faded to reveal any evidence that would suggest alteration in liver 
or kidney function following single or repeated infusions^ ® ° Not 
«en m patients with known liver or kidnev disease has there been 
any evidence of impairment of function following gelatin infusions 
as judged by standard clinical tests of liver and kidney function 
There has been no indication of any alteration in normal wound 
healing blood coaguability or defense against infection 

THE CLINICAL USE OF GELATIN SOLUTIONS 
Treatment of Shock —Experience m treating shock following burns 
hemorrhage and trauma has demonstrated gclaim solutions to be 
effective 

Ic IS difficult m clinical practice to judge the comparativ e efficacy of 
3 plasma substitute separated as one is from the controlled conditions 
the laboratory 

m Jfif response to gelaun following severe hemorrlnge is well illustrated 

tha jear*oId white man who was seen shortly after a profuse hemor 

ge Irom a wound in the femoral vein His respirations were of the Che>nc 
of ^ otherwise he presented the r>pical picture 

unm H 1 scorned imminent A 6 per cent gelatin solution was given 
lately by two simultaneous infusions One liter was given m thirt> minutes 
ruA response was quite satisfactor> His clinical recor 1 and hematocrit 

‘ngs arc graphically illustrated in Figure 457 

ti Studies on volunteers bled into shocklike states while under observa 
ballistocardiograph has established the efficacy of gelatin 
e treatment of hemorrhage on physiological grounds 

the^^ volunteer illustrated in Figure 4>8 indicates clearl> 

'^roinc T'h processes intimatelj associated with the clinical syn 

0 [i these h following hemorrhage and the influence of gelatin replacement 
snd dm ^1 Coincident with the gelatin infusion there was a nse in systolic 
The ca^ri^ blood pressure follow ed shortly by a vv idening of the pulse pressure 
wh which fell rapidly with hemorrhage was restored *1116 pulse 

fall f 11 prolonged slow hemorrhage but which has been shown 

Poti as” ^'T'erimental hemorrhage® also responded favorably Hemodilu 

hematocrit readings was sustained during the time of 
on and for an addmonal twenty four hours 
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As a routine m the treatment of shock an intravenous infusion of 6 
per cent gelatin is started as soon as possible Usviall) 500 cc a s\if 
ficient to bring about a rise in blood pressure and pulse volume but 
occasionallj more is required It may be desirable to give another 
gelatin infusion sev cral hours later or to give a whole blood transfusion 
Tlic rate of infusion is important m some eases of shock It is 
tustomarj to administer the solution as rapidly as it will flow by 
gravit) through an 18 or 19 gauge needle 
In eases of hidden hemorrhage an effort should be made to keep 
the patient out of shock hut fo maintain his blood pressure at a suf 

SM Zt'in 


Hg 



Fifr 457-Iffcct of pclaiin inf i n v severe heno rl P 


ficientlv' low level usualU about 100 
favor clot formation and to discourage brisk bleedin 
danger of administering lai^c quantities of gelatin to su f ^ 
that they may continue to bleed internally but ” ^j^renance of 
blood pressure or an elevation in pulse because of jftectedoiJ) 
blood \ olumc The sev ere anemia w hich mat dev e op or 

by the observation of pallor or a marked la 
hematocrit reading evtent la 

Treatment of Burns— Cehtin has been used t)' 
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GEL\TIN SOIunoV AS A PLASMA SUBSTITUTE 

the treatment of burns but Dr Et erett I Evans has treated a compara 
ti\el> large series of second degree bums with gelatin with success 
comparable to that obtained with plasma'® He belietes that repeated 
infusions of 500 cc of gelatin solution e\cr\ four to si\ hours is a 

II (J Me 32 VJt 25 
BlcAiioocc (i5cc/hg) 

I16T GeUthnlV 250 cc (lOcc/K^) 

BP 



Or frequent larger infusions and that after thirty 

^ sight hours w hole blood is usually mdicatcd 
that It 1^1 shape of the gelatin molecule it is likely 

^hhoupK readily from the surface of a bum than is plasma 

6 no accurate data are available The probability of this phe 
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nomcnon senes ns a reminder ho\\e\er that while the blood \olume 
and hematocrit rending might be maintained the plasma protein can 
leak out of the denuded area to produce a sen ere depletion of natural 
scrum proteins With our present knowledge it would seem adusaUe 
to guc whole blood or plasma to the patient treated with gelatin who 
sursnes the shock phase of his burn 
The use of gelatin solutions intraienouslj in no way alters the use 
of adequate local treatment to the burned area 
As a Supportive Measure m Operative Surgery -In patients about to 
undergo surgerv under serial spinal anesthesia a gelatin infusion be 
fore or during the procedure Ins \cry frequently prevented the et 
peered fall in blood pressure 

Especially m emergency surgery under any type of anesthesia the 
use of gelatin infusion during an operation we believe has aided manv 
patients in coming through an otherwise difficult procedure without 
the added danger of an unstable pulse and fallin" blood pressure 
On several occasions during emergenev surgery when gelatin solu 
tions were used tltc response of the patient was impressive 


One case was that of a fifty v < > car-old female d beuc admitt d in pr (w d 
shock with an undiagnose I acute intra abdominal les n A pi ma mf so « 

500 cc failcl to effect her course favorably fi e h nJ ed ctnnm t n of 6 

per cent pclaiin solut on w as sc I for I cr second infusio a d her b ood pr 
and pulse v ere restored to n mal Imits ^\Hh the patents shock 
operation was decided upon and after a delay of several hours “'*** . 

indecision on the part of tl e p tiems family lap romy was p rf ® ° , 

cy clopropanc anesthesia to disclose a mesemer c thromb s s \ th approarn 
6 feet of devital 2 ed I owcl and a larpc mtraper rental coUecu ” ‘ _ 

Before il c al dominal inci on had been con plcted the pan nt v « « u' 
of sht ck chat pulse an I I lo d pressure were unobtainable and all bit a s * ^ 

the wound st pped al ruj tl) TTi s profound change occurred e 1 1 
an mfus on of 400 cc of plasn which h d be n started at tl e t me o op ^ 

An infu on of pclat n was siil st tuted for the plasma and ‘“’I , , j 

utes there was suflTc ent rc torat n of blood p essu c to permit ^ 

bleeding from the w und and a return of p Is and blood ^ 

level ith cl c support of an add tional infu ion of 1000 ^ ] ^js 

gelatin solution resection an i anast moss of a segment f tn sm 

undertaken with ut f ther untov ard r action Tl e pat ent recovere 

Cases such as this arc not common but the response to 
fusion illustrated in Figure 459 is not unusual This 
an emergency operation for release of a stranf'ulated m 
under scrnl spinal anesthesia It is interoting to note 
typical responses to gelatin namelv a rapid '' . 5 attacheii 
pressure tool place very shortly after infusion Impo 35 one of 
to this sign m the treatment of shod and shocUike 
favorable prognosis , . httle u 

Treatment of Edema -It is m this field .-.gstigation 

1 nown about gelatin that there is need for further 
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Gelatin solutions ha^e been effective chicfij m edema due to hjpo 
protemenua hich ma> itself be due to man\ causes \Vc ha\ e at times 
been successful in treating edema due to starvation liver cirrhosis and 
nephrosis as vv ell as se\ eral cases of terminal anasarca in 1) mphosar 
coma and Hodgkin s disease 

In the management of these problems daily infusions of 500 cc or 
1000 cc of a 6 per cent gelatin solution was given keeping close 
natch on the serum albumin concentration for reasons to be discussed 


a^eso 



plasma 

of mercupunn m doses of 2 cc after several gelatin 
usions has resulted in greater diuresis in certain cases than either 
upunn or gelatin solutions alone 

^he increase in blood volume which follows gelatin in 
'^ngin should be avoided in patients with edema of cardiac 

In sev I’lolecular gelatin produces greater diuresis than the small 
been f u admimstration of the small molecular gelatin has 

Uow ed bj, an increase m w eight The gelatin concentration of 
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*a-»w.B0.s. o — ■»-- ''•*• -■ — J^g cross 

Fig 460 -P eudo agglut nation of erythrocytes encou tere _ 

matching of the blood m a patient m 1 o had tecei ed a p imamta ■''„' 

d Pseudo agglutination of donors cells in ‘S^„„paoble H " 

maing B same m mo houn C ac™l "'iTeSt .1 1 P ' 

effect of 5 per cent glucose on pseudo ^luunaoon 
glycmc on pseudo aggl tinauon 
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edema fluid has been found to be greater after infusion with the small 
molecular material than after large molecular gchtin 
We have been ashed if gchtm has an effect on pleural effusions or 
abdominal ascites No such hope "vvas entertained and no beneficial 
effect has been seen although peripheral edema associated vvith either 
of these conditions maj be benefited 

LIMITATIONS OF GELATIN SOLUTIONS 
The Physical Stale of Gelatin Solutions— Gelatin solution as a plasma 
substitute in shock has but few limitations The chief limitation is 
the physical state of gelatin at low tempentures This affects its pos 
sible military field use rather than its use in hospitals It is true that 
gelatin solutions have been made which are liquid at low temperatures 
but tests of comparative efficacy in shock definitely prove the su 
periority of the larger molecular material with the higher gel strength 



seudo dggluiinafion and Blood Grouping —Gelatin solutions and the 
c aims made for them as a plasma substitute have been the subjects 
careful scrutiny bv numerous investigators interested m gelatin 
per se or m the field of plasma substitutes m general The question of 
possible interference with blood typing and cross matching m a pa 
who had received a gelatin infusion was seen as a definite 
problem 

Man\ macromolecular colloidal solutions and gelatin among them 
3'e been known to produce a phenomenon of pseudo agglutination 
® cry throcy tes rr Pseudo agglutination can be described as the for 
^3tion of long and short compact rouleaux which should not be 
"ith actual clumping such as one encounters m the course 
01 Wood typing (Fig 460) 

he addition of a drop of 1 per cent glycine to any serum 
rvthrocyte suspension prevents the formation of pseudo agglutina 
'On and eliminates this criticism of the accuracy of blood grouping 
gelatin infusion (Fig 461) 
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Gelatin is Not a Natural Senim Prohm ~Ic jee/ns 
call attention to tlic fact that gelatin is not plasma 
mended as a substitute for certain of the ftmction< 
apparentK is as cffcctne m the treatment of shock as is plasma The 
nutritional function of gdiun soJmions gnen parenrerallj has not 
been coinplttcU norked out as but there is accumolaiin m 
dence to suggest that gelatin solutions arc suitable to substitute for 
the nutritfotnl function of plasma m part Gelatin solutions are not 
intended to substitute for plasma m aiding the coa'^uJabJitv of the 
blood or Its defense against infection 

1 be pnctical aspects of this problem hate alrcadj been mentioned 
ff a patient is losing natural protein through a immtd surface or is 
losing albumin through lus kidncts jij nephrosis gelatin rarno bt 
cxjicctcd to rcphcc albumin in the circulation Tor this reason wlen 
usim. lar^c quantities of gelatin solutions in patients who continue to 
lose natural protein frequent determinations of serum albumin ctwt 
ccntrations should be made and plasma administered sxhen needed to 
raise the albunun conccnrrarion 


hardly necessaq lo 
It has been recow 
» of plasma Gelatin 


PRECAUTIONS IN THE USE OF 6EUT1N SOLUTIONS 


The chief precaution to be olisencd m the use of gelatin soIimm 
IS one suggested b> the circulatory changes after gelatin mfusion Trt 
f per cent gcUtin sohmon hav tuice the oncotic pressure 
and therefore rmist be used Mith caution m patients of aouotful 
cardiac status It should not be used at all m pitients with ati> 
of eardne failure no matter hou slight 
As ir his been sUoun the nmimiim blood solutre increase ocw 
three hours after infusion and for that reason cardiac decompe 
tion mav occur some hours after the close of an otherwise unei 
fill gelatin infxision , 

PandoMCiIIy the at iilibi)it» and low of gelatin so u 
m tlicnischcs sources of potential danger 
donors or the necessary forinalitt of obtaining pla^ tconi f 
bank the clinician has a large suppK of a pouerful age" > 
inimediatc and conrinucd use , .} ,[ is 

If the Imncauons of gclitin solution are kept in ^ 
used tvith the same judgment "wd pcecnution is plasma 
ittdicirions it mil pro\c an effective plasma substitute 
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OBJECTIVES OF SURSJCAL DIIAINA6E 


Till 111 lus never liccnanv compIcKh sjnsfactor) mahidoUii 
age of the entire peritoneum in tlie Ireatincnt o/m/tctioDS JnfmtA 
the ohicctives of sutjical drainage imj be grouped as Moils 

1 To rcnio\c cxiubic uluch roav contsun harmful totw arcrotic 
tissue or liMng bacteria or cause mechanical interference with 
phjsjologic functions 

2 To allow \cntibtJon and/or irrigation for combatinjj anaerobes 

3 To produce l>> adhesions a limited space through which m 
fcctious nntcrial cart be channeled at a subsequent time 

4 To indicate t\pc of exudate (blood bile and so fonh) fions 
hidden source 

5 To a\oid the accumulation of exudate m an unavoidib'e cr 
potential dead spice (imputations of breast extremities) 

Tlie obicetM c m the treatment of pentonms falls in the first cli fi 
cation If expended phacocstes and other detritus and hree nwmljeR 
of dead and liiing bacrena cin be withdrawn the continued exuda 
firm Will be less dibired b> inert and harmful elements It dlcontjin 
a greater proportion of dcfcnsixc factors such as acme pha oc) 1 b 
and more antibodies due to hichcr titer as tune passes Less of toxins 
should be ibsorbcd since absorption is much greater from pus under 
tension thin from the sinic marcnal without such tension Lastly tfi«e 
is climimtion of the mechanical icndcncx for pressure to spread die 
exudate bv dissection 

Although onI> Mgucl> suspected at first these principles 
influenced doctors to otihre dramatc for pcntomtis since the m a’’ 

of surgerj Unforninatch the same proiccmc process of adhen^ 

ind foctdition which surrounds ind mcirccratcs contamnared^ 
tends to de/cit dninagc bx willing off into roan) 
irritated pcritoncil caiitx Thus a drain consisting of an ^ 
foreign material wis exen more quicUx sealed off 
nwmdcr of the civjt> often m a few hoars Various 
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used first large gauze packs often inipretrnated m ith strong supposed 
antiseptics like iodoform rubber (gutta pcrchi) tissue or tubes mul 
oplc drams placed at the man\ dependent sites at vhich localizations 
had occurred on previous patients* and even the verv thorough and 
hjohh lethal method practiced bv some between 1900 and 1910 con 
sistincf of opening the abdomen widclv breaking up adhesions remov 
in« plaques of fibrin and thoroughh lav aging the entire peritoneum 
«ith man\ quarts of saline after which multiple gauze or rubber 
drains were inserted Often abdominal stupes enemas and even purga 
lives were prescribed m the after treatment The mortalitv was ter 
nfic often reaching 80 per cent 

As the radical use of local treatment has decreased the mortalitv has 
decreased also However the apparent benefit resulting from drainage 
caused this maneuver to be retained as an important part of the treat 
inent Some feci that it is used too often and a few that it is entirelv 
unnecessar) and usuallv harmful » 

EARLY EXPERIENCE WITH DRAINAGE 
Drainage m peritonitis is helpful in proportion to ns efficicncv 
auze Wicks tend to block drainage unless the c\udate is thin and 
Muse earlv firm adhesions Rubber of various compositions is irri 
5*n*i^arlv is soon isolated Drainage w ith such materials is 
profuse amounts appearing for onU a few houn 
IS has led to the search for less irritant materials which will not 
cause such rapid isolation 

an ^ ^ centurv rupture had alreadv occurred in manv 

^Ppcndicitis cases at the time of exploration so that experience with 
"^5 extensive During this period glass tubes were used bv 
r John B Deaver and others* These class drams were aspirated 
i> few hours to remove accumulated exudate Unfortunatelv thev 
'^cj^^uied vMth gauze packs so that the whole combination was 
tfih^ cd off bv the irritation of the gauze and probablv some con 
ution from the peritoneal infection After a few xears the glass 
Poj^^^t'cre discarded since Dr Deaver apparentlv felt thev did not 
*1, to his improved results m appendicitis These were prob 
co!o<n ^ commonlv used Keith tubes named after the English game 
gvnecologists of that dax used them to prevent ac 
blood and serum after pelvic operaQons® 
drams 'cars thereafter rubber tubes rubber tissue cigarette 
uho ^^uze were relied upon bx the great majontx of surgeons 
*1* drainage Occasionallx gauze impregnated wath pet 
'anta*^ °h other ointment xvas advocated All these had the disad 
d were quite irritating to the peritoneum producing 

postOD ® dense adhesions w hich not mfrequentlv caused 
petatne intestinal obstruction This complication accounted for 



C P ROSCMOND H T CASWELL 


a definite proportion of the fatalities* and furnished additionil m 
intinition for the champions of the nondrainage treatment of peiiton, 
tis Mans obseners hid noted hmi little csidenee of adhesions ,t 
niained in the postpctitonitic abdomen of those patients reopeiated 
upon a short time later for tanous reasons or seen at postmortem 
after complications which pro\cd fata! such as pulmonary embolism 
and intestinal obstruction Often the onU demonstrable adhesions ere 
about the drainage site or the original source of contamination 


DEVELOPMENT OF THE SUMP DRAIN ITS ADVANTAGES AND THE 
IMPROVED RESULTS OBTAINED THEREWITH 
Not for nian\ \cars was there any radical departure from these 
rcycrcd methods IIowc\cr m 1936 the ingenious Dr W Wavne 
Ilabcock began seeking a dram of less irritant character which would 
increase the cfncicnca of drainage and more nearly approach the 
theoretical objcctuc of the method and yyhich would be less !iW> 
to cause dense insulating adhesions First glass and later stainless steel 
fenestrated tubes w cre tried alone w ithout gauze or other matenal 
about them Inside each as as a proportionate!) smaller tube rubber at 
first then stainless steel connected to a motor drnen pump for con 
stant aspiration of the pus which accumulated in these lareer tubes on 
the principle of a sump and this name was adopted for them 
The ncgliciblc decree of irritation produced b> stainless steel had 
been noted for several scars since its introduction as suture material 
Further the nihcs completely enclosed m the peritoneal ca'in o 
dogs under aseptic precautions were found two to four weeks later 
to lie untarnished freely mobile and without any evidence of sur 
rounding peritoneal reaction When used for drama e the tissiiB 
about the wound showed much less redness and swelling than we a 


been accustomed to observe . . 

Thus m the treatment of peritonitis it was not too 
still quite remarkable that large quantities of exudate were wit 
bv this method in spite of operative aspiration As much as 
cc in each twentv four hours for the first da> or 
recorded Often fairlv lai^c amounts continue for three or 
Instead of becoming thicker and more malodorous as seen wi 
type dnms the material soon changes from purulent to se 
odor disappears with varying rapidity and the ncinued 

diminishes m volume This indicates absence of l. dram? 

procurement of exudate as it forms On several occasi 
have been removed m two or three days because P ^,3S 
dinon was excellent peristalsis had returned the 
practicall) normal and only a little serous j,citis wn'' 

In order to compare results ninety six cases ot pp 
Visible perforation are herein analyzed (table) 've 
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cause of their natural standardization This choice excludes patients 
ha\ing gangrenous appendicitis with odorless but turbid fluid e\en 
though positue culture was reported the next dav We do not msti 
tute drainage in such patients unless there is suspicion of minute 
perforation Under this circumstance a small sump nu}^ be inserted 
until the clinical course pro\es no gross contamination usuallj by 
the second or third da\ Thirtx four of these nmet\ six patients had 
rubber or gauze drainage (for sc\cn cases of localized and twenty 
se\en of diffuse peritonitis) and sixtx two had sump drainage (for six 
cases of localized and fifty six of diffuse peritonitis) The mortaIit> 
of the first group was 35 per cent and of the second 9 6 per cent 
In this latter group the average da)S of drainage of the survivors 
'vere less bv approximatelv cwo da)s and the duration of fever was 
about the same In forty five cases the date of removal of the sump 


ninety six cases of gross perforation of appendix 
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Sufflp-sulfonamide era 
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3 6 

4 3 
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0 

amides ! 

33 

16 6 ' 

4 87 1 

4 63 

5 

1 15 1 


Average number of days 


cl Stated on the chart The av erage w as 5 5 day s This m 

se^ patient who required drainage for forty one days before 

condary appendectomy was done without which the average was 
days for the other forty four 

a noted for an average of 5 5 da\s in fifty six patients 

v!' hospital stay averaged 18 9 days including ten patients who 
deemed too ill for appendectomy on admission Three of these 
to appendectomy later their hospital stay being 56 
inp u without which the average stav was 16 9 days Exclud 

ao ^il survivors who had no immediate appendectomy the aver 
hospital stay was 16 3 davs The average stav of these nine pa 
nts was 32 2 days and only one of the ten died a mortality of 
‘'^percent 10 

became popular soon after we began using 
P drains we wondered if the obvious improvement resulted from 
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sump drainage or sulfonamiaes ot both In the above wblecompan 
son IS made of fourteen of the cases of ruptured appendices treated 
bj appcndcctonu and sump drainage with tfurtj three treated h 
appendectomy sump drainage and sulJonamides Jocallj and/or S)S 
tenucdl) Tlic morralitj of flit first group is zero and of the second 
Jfl These groups arc mher smail and are therefore not too signih 
cant but still quite intriguing It is possible that ue wed sdfonaimdes 
on the siclvcr patients in whom a hichcr mortality is ctpecred Hw 
ever scNcraf preceded suifonannde usage when such choice n snet 
ivailabjc 


In addition to the unportant factors of decreased nottahw an’ 
morbidity other advantages of sump drainage arc 

I Removal of pus b> positive means from the bottom of canoes 
instead of puddling and overflow from accumulation and bodv or m 
testmaf movements as obtains with other methods Thus even brec 
bur JocaI«cd abscesses are more rapidl) healed 
’ Frequent chance of the small dressing is usuahv not leqvu ’ 
J \ cntdation and more adequate draimge decreases odor vvIcS 
is an important esthetic factor to won} patients 

4 Pus IS collected m a bottle with or without deodorant ot aiit. 
septic for easy disposal instead of on the dressings clothin and 
ijcchhng for general connmtnotion of patient and attendants 

5 Postoperative hernia is much less hhelv-onlv two small ofl« 
were discovered at rcopcration for appendectomv aUhoush 

not demonstrable before mcwion 

6 Postoperative obstniction is less hkeh Two of the 

patients or 3 per cent were submitrcd to ileostomy . 

postoperativ e diy because of continued marked distention ° 
had remnmed verv septic and fcbnlc and the one on whom a 
Mood count was done showed continued leukocytosis co 
were interpreted as mnanimiton rather than ob^tuen e is^ 
both patients slovvh recovered after ileostomy Even ^ 

mechanical obstruction 3 2 per cent compares favorab/j H 


statistics of JO per cent’* and 7 4 per cent ' oe i o 

7 Postoperative secondarv abscesses are rate Inc ® 
abscess medial to the incision and the two location 

in these sixty two pwents occurred before we change 
of the dram from right lower quidram to the dep 
Since this change there has been no pelvic abscess 


In the cttrcmelv ill patients nith diffuse P'™,™?* fjtinn 
\Mth plasma blood fluids and adrenocoitm ' / t, |(|„erilt>'* 
patient from bed local anesthesia is inicctcd m me s 
rant for a 3 cm muscle splitting mcision Through tw 
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dram is gently inserted into the pelvis being guided into the cul de 
sac b> a finger inserted into the rectum The sterile assistant can 
then anchor the drain to the si in with wire suture No other sutures 
arc needed A modified Ochsner treatment including constant gastric 
or intestinal suction fluids nutrition and blood parcnterilly is applied 
Systemic sulfonamides may be used or omitted Appendectomy can 
be done when the patient has recovered sufficiently but not less than 
a week should elapse 

For the average moderately til patient appendectomv is done under 
spinal anesthesia through a small muscle splitting incision Pus which 
can be reached without trauma is removed by aspiration A sump 



diameter 


tain IS inserted into the pelvis thereby draining it and the right 
^ Powdered sulfonamides may be applied and the 
ond IS closed about the drain in layers vising fine steel sutures The 
tain is anchored to the skin with No 32 wire Modified Ochsner 
^ent is then utilized 

d ^ drams themselves vary greatly m size both as to length and 
perforations in the outer tube (Fig 
f found that the larger sized perforations are more 

m thick exudate The smaller perforations are suitable 

com a thin watery exudate is present particularly in that 

posed of or containing bile Perforations larger than 2 mm may 
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IcF and cold applications as therapeutic agents haAC been uied m 
the practice of medicine from time immetiioml Hippocrates rec 
onmicndcd their use tn the treatment of miuries and Arabian pb) 
sicrans used them m the treatment of fet cr BirthmarLs and basal cell 
carcinomas were treated hj carhon dioxide snow and furuncles «cre 
opened by refrigeration with cih>l chloride 
In 1938 Temple I and his co-workers reported astoundin results 
in the treatment of mahgnanc> and infection bj local and general 
fcfrigcrarton Tficx pioneered m the dcxelopment of methods of sp- 
plving refrigeration In 1939 fhe> reported a marked relief of pain 
of inoperable carcinoma of the uterus and the breast with definite 
clinical improscmcnt Tlicx stated that refrigeration caused the 
tumor to shrink m size m mans instances causing disappearance o 
local growth v.ithouc injur> to the normal tissue 
Allen Crossman and Ruggiero stated that refrigeration abolishes 
primary and secondary shock and slow’s or presents the extensor o 
infection m addition to being a xerv satisfactofx and safe anesthetic 
Dlalock and Mason pointed out the xaluc of rcfri^'eration inttau 
matic shock ^ 

The beneficial cfTccc of cold on mental disorders m patients s 
ing from schizophrenia was reported b\ Talbott and Tillotson 
This method of treatment b> hxpothermia « 
hibcrmtion that is reducing general body temperature ' 
to about 30 or 35 C > 

Brooks and Duncan showed that the survival penod ® ^ 
rat tails was extended to four dus if refrigerated w a 
Wititout refrigeration the constricted rat tail be ame 
in four hours Prior to that Allen in his ginred put 

rats and rabliits not onI> demonstrated these facts b P 
the marked inhibition of shock thrombosis infection 
blood vessels and nerves 


file op nions or asscrti ns conta ned here n are P"''“ the N w O'- 
and arc nor to be construed as o^aal or reflecting the 
partment or the naval serv ce at large 

1)26 
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‘Rcfnscntion anesthesia is accomplished h\ the reduction of the 
local temperature of an e-ttremit) to about 5 C b\ cracked ice ice 
witer or b> a controlled mechanical dc\ ice The latter is the most 
sansfaaon but most expensit c Refngcranon is not freezing Freez 
in» damages tissue and the freezing pome of the latter is slightiv 
below that of v ater 

LOCAL AND GENERAL EFFECTS OF REFRIGERATION 

1 It produces lower metabolism which is similar to hibernation 

m low er animals 

2 It reduces shock 

1 It slows or prevents the extension of infection 



Fisr 463 — SVin traction as«d iininediatel> after opcrinon 


^ produces anesthesia bj stopping cellular metabolism Inacave 
5 respond to stimulation 

^ and blood pressure do not show an\ xanation dunng opera 
non 

‘ discomforts are mmiinized 

^ ngeration incisions heal more slowU than others for obtious 
r^ons therefore sutures should not be removed for about 
A ^ primary closure 

Callander amputation without xtound closure and the 
^he saf^^ ^^P'^Lation also xvithout wound closure are undoubtedly 
imDera^ inethods and giy e the best surgical results Skin traction is 
'e following the guillotine amputation (Fig 465) 
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TECHNIC OF REFWGERAriON ANESTHESIA 
A small caliber tourniiiuct (rubber tubing P mm in dumeml is 
applied to tlic desired sire after that area has been ehillcd by aa ict 
collar /or one hour The prcchilling at the ligation level mil lediee 
discomfort ind minimise tlic pain The toamiquet is applied sufficrenA 
tight to stop i!k circulation and is properly secured to preunt 
slipping and refrigeration is immcdiatel) begun The euremii> is 
picked in cracked ice to at least 4 inches about the tourniquet. 
Pr) ICC cirhojt dioxide snoz} or salt in the ice sJould ne er be vsei 
An\ one of these nw) cause destruction of tissue bv freezin Aslan 
tetripcrarurc of the rcfngcrarcd cttrcmitj maintained at about ? 
to 10 C IS ten sarisfacton An ordinary thermometer held a swsr 
the skin Mill derenmne the local temperature Sometimes Jt is nects- 



Tip A6C -A s mplc mctl o I of rcfnpcrit on 1>> means of cracled lee 
$1 ccnfip 


sir> to gu c a h) podcrmic of morphine in the bcginnm" of re 
tinn to alias pirn and apprehension - f rhe re 

Mock gives the patient ^ drink of wluskcj at ° 

fngcration and repeats it if indicated /r is a good m ^ 
often makes imnecessar) the administranon of opiates ^ 
painless amputation about three hours of , jw), 

m the average ease For the patient with a ^ Some 

however SIN hours mav be ncccssar) for complete 
times when the patient is dcspcratcl) iH it » , often note*! 

c\trcmit> in refrigeration for nine hoars or more 
that with refrigeration their general condition improMt 
some cases the imprnicment is specnicular 

One simple procedure for rcfngcration is pa . 

m cracked ice wrapped m rubber sheeting (Fig -lo ) 
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been using a homemade metal bo\ encased m a wooden frame (Fig 
W) and It has pro\ed to be much more satisfactor> Some surgeons 
use jce water others gum rubber ice packs and still others use me 
chanical means The last named has the advantage of providing con 
trolled temperatures and the disadvantage of being an expensive ap 
pantus Ice is not removed until the patient arrives in the operating 
room and the anesthesia obtained usuallv lasts for about one hour 
Alien recommends that the skm incision be made about 15 cm 
distal to the tourniquet It is advisable to appK icc packs over the 


Home made icc box for 
Refrigeration Anesthesia 



stump for several da>s This decreases discomfort 
3d., finishes postoperative seepage and edema but it has the dis 
advantage of inhibiting healing 


INDICATIONS FOR REFRIGERATION ANESTHESIA 
1 ^ debilitated patients 

severel) traumatized extremity with associated injuries and shock 

3 i^rnputation is indicated 

4 artenosclcrotic gangrene or a combination of them 

5 sepsis and gas gangrene 

(5 ^ thromboangiitis obliterans 

^ cashed extremity In such instances the immediate 
^ PP ication of the tourniquet and packing with ice are often a 
addition to inhibiting shock thev prevent the ab 
T’tion of histotoxm which often causes considerable kidnev 
and secondarv shock 
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ADVANTAGES OF REFRIGERATION ANESTHESIA FOR AMPUTATION 

1 It inhibits primarj and sccondarj shock 

2 Complete anesthesia is possible w ith absence of pain during the 

operation and postopcramclj 

3 /t permits surgerj m poor risk cases that used to be considered 

hopeless 

4 It lowers the incidence of infection and mortaljtj 

5 It renders postoperatne comalcscence less stormv 

6 Temperature pulse and respiration do not show any variation dur 

mj, an operation under refrigeration anesthesia 

7 It permits the delating of amputation until associated injuries and 

conditions w hteh are threatening life receive the neccssai) trest 
ment 


CtlNtCAL ANALYSIS OF FIFTY THREE AMPUTATIONS OF THE LOWER 
EXTREMITY OF SURGICALLY HANDICAPPED PATIENTS 


The tndicjtwns for a7HputJtion m the fify three cases were « 
follows severe trauma (one ease) gangrene from artenosthrosv 
(twent) seven eases) thromboangiitis obliterans (eight cases) Mttn 
(six eases) arteriosclerosis ami diabetes combined (nine cases) «d 
popliteal ancufjsms (two eases) The nine most desperately w P“ 
tients were submitted to surgerv under refrigeranon an^i'tsn 
Tliese eases ordinarily would ha'c been considered ho;^iess vsw 
patients in this group were moribund when admiutd w swgicj 
service Two of these patients died and the rest recovered 
An analysis of the fiftv three amputations follows 


Iniiuls Age Dugnosu 


CH 

MT 

rn 

l G 

nr 

\VH 
{ s 
UG 


86 Cangrene nght foot 
Artcri sc{ tv * 

53 C ngrene both feet 
Arteri scicfo s 

49 G ngrene Teft leg 
rht mboary ii 
o( literans 

48 Ulcer 1 ft foot 
Arteriosclerosis 

39 Gangrene ngbr f ol 
I hromboangiit 

obi tcrans 

53 Gmgrcnc left foot 
Aneno cicro is 

49 Gangrene left foot 
Diabetes mellitus 

40 Gangrene left foot 
'ITtromboangi t 

obliterans 


T) pc of Aitipuratron tJjesij ^ 

MoJ fieJ Olliof't * 

M dfitd Odtodet Uni 

ModStd Csl3 »■« 

Mod lied OU 
ModStd Oillm'n *5“' 

M d Std &«>'»!” SP “ ' 

M dfied CsUander Spn' 

M d lied OlIi»*P Sp«) 



Imtiils Age Diagnosis Type of Amputation Outcome 

AS 47 Gangrene right foot Modified Callander Spinal Recos cred 

Thromboangiitis 
obliterans 

L.M 47 Gangrene right foot Modified Callander Spinal Recot ered 

Anenosclcrosis 

RS 45 Gangrene left foot Modified Callander Spinal Recot cred 

Diabetes mellitus 

J'l 49 Gangrene nght foot Modified Callander Spinal Recovered 

Arteriosclerosis 

■1“ 25 Dr> gangrene left foot Modified Callander Spinal Recovered 

Thromboangiitis 
obliterans 

' 47 Gangrene left foot Modified Callander Spinal Recovered 

Anenosclcrosis 

^ 71 Gangrene left foot Modified Callander Spinal Recovered 

, Arteriosclerosis 

59 Gangrene right foot Modified Ollander Spinal Recovered 
. . . , Artenosclerosis 

44 Gangrene left foot Modified Callander Spinal Recovered 

Anenosclcrosis 

43 ^ngrene left foot Afodified Callander Spinal Recovered 

P . . Anenosclcrosis 

47 Gangrene right foot Modified C^ander Spinal Recovered 

j. Diabetes mcUicus 

45 Gangrene left foot Modified Callander Spinal Recovered 

. _ Ancriosclerosis 

50 Gangrene left foot Modified Callander Spinal Recovered 

Diabetes melhrus and 
g» irtenosclerosis 

45 Gangrene left foot Modified Callander Spinal Recovered 

M « Diabetes mcllinis 

Gangrene left foot Modified Callander Spinal Recov ered 

Diabetes mellitus with 
arteriosclerosis 

45 Gangrene right great toe Modified Callander Spinal Recovered 

Thromboangiitis 

A °^^‘tcrans 

45 Gangrene nght foot Modified Callander Local Recov ered 

Lp Arteriosclerosis 

53 Gangrene left foot Modified Callander Spinal Recovered 

Diabetes mellitus with 

M \\ (U *”^riosclerosis 

54 Gangrene left foot Modified Callander Spinal Recovered 

Diabetes mellinis with 

\\ t) t 7 arteriosclerosis 

7 Gangrene left forefoot Modified Callander Spinal Recovered 

Artenosclerosis 

^ngrene nght foot Modified Callander Spinal Recovered 

Thromboangiius 
j p obliterans 

Gangrene left leg Modified Callander Spinal Recov ered 

j Arteriosclerosis 

Gangrene left foot Modified Callander Spinal Recovered 

Artenosclerosis 
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Jn tuh 

Nl-c Dijf.no IS 

lU 

49 

Ganf.r k left fur 
\rtcri » eJer « 

( t 

4 

Canfrrcnc left Jrg 

\rTcf eJer ( 

W S 

£ 

Cinf.rcnc left leg 
PialKtes nwH i«i wnh 
an n clcr s 

KK 

44 

C anf.r nc ngJir foot 
n r ml jnp iti 
oW teran 

\t \I 

46 

GafV.rrnr nffirfo r 
\rtfr tier k 

nt 

4) 

r anprcnc right foot 
Du) rcj n cllitu th 

artcri clcr 

i*! 

4J 

< angrcnc left foot 
\ncr seJeros 

Mil 

6S 

Gangrene rght f wr 
\ncir>sm npl t 
popliteal after. 

CC 

Si 

Gangrene ngl r fo r 
\neur>4m nj.i c 
popl teal arren 

rr 

S 

f'angfcne lefc foot 
\ner n cl ro 1 

iin 

47 

Ganpren nj.Iit foot 
\ncrio 1 fo ( 

c\ 

56 

Pangren rglf/oof 
Vner cl r i 

\i 

52 

Cingrene left foot 

Dab tc nellti 
art ri >scl n i 

n K 

50 

( angrene left foot 

D il cfc nfJl f 

TD 

47 

Pang cne left f or 
Ancr o clcro i 

i/n 

44 

Gangrene left foot 
VrtcrioscleroM 

JP 

48 

Gangrene r»ghf foot 
\ffcr < cleft sif 

rs 

48 

Gangrene left foot 
^Severe 1 d ct mcll tus 

TD 

48 

Gangrene right foot 
ArtcntvseJei >s s 

TJ 

42 

Gangrene r ght f i t 

J accration of 
pop} real arr r> 

IID 

56 

Gangrene left foot 

D tl ct t rocUitu ' lU 
arterto cl ro i 

w J 

55 

Gangrene left foot 

D) 1 ctcs nicJl ru «ith 
arterioscl r ss 


Tjpe of Amputation 

Anes 

ihesa 

Otcouf 

\! k] fied Callander 

Sodium Reco « d 

Gu Hot tie 

pentotli ' 

Spiajl ?.K0 ml 

Mo lifted Callander 

Local 

Rtco rr^ 

M hived Callander 

Spinal 

Recorwl 

M hffet CtUiitdee 

Rtff g 

Peco reJ 


erutJ 


Mr> lifj d Oil nder 

Spinal 

Rectn f d 

ModiHel Callander 

Spinal 

Recorni 

Mo ! fie f Callander 

Spnal 

Reeo i 

Moh/icl Dllander 

S( nal 

Rteormi 

\folfied alia d r 

Refrg 

Reeo end 


e; ton 


ModifieJ ailandrr 

Spn 1 

RecoTHt' 

Molficd ail nder 

SpnJl 

RfW fti 

M dified alia der 

R fng 
eraa n 

Dfdfl 1 

po i 

Mini OlJan le 

Refr 

Rto 

MoJifief ailander 

erat 8 

R f Jg 

eraaoa 

Refng 

Recow^ 

Mwhfted alia dec 

RecoTtn^ 

Mod fi d ailander 

canon 

Spiral 

Rtan^ 

Modified Cillander 

Spinal 

D i n 
pod 

M difi J Ollander 

Refng 

Rtco fd 

erat 

R In 

Rtco^ I'd 

r*u Hot nc 

crafoP 


\fodifieI OUander 

Rtfr? 
c ti 

Died on * 
pO<hf 


Kcfrg 

Recpf 

Coillonne 

erat. o 



REFRIGERATION VNESTIIESIA 


333 


The following reports illustrate the \ilue of refrigeration ^ncs 
thesia m the case of despcratel) ill patients who must undergo ampu 
( tation 


C\SE I -A fifr> SIT} ear-old veteran was admitted complaining of pain and 
nlcerauon of right foot and leg He gave a history of having been treated for 
stveral jears for diabetes and artenosclerosis He appeared to be desperatel} ill 
witfi a temperature of 104 F and a pulse of 140 Examination revealed advanced 
irienosclerosis and diabetes with gangrene of right foot and leg and a rapidl} 
^reaJin infection Dorsalis pedis and posterior tibia! pulses were absent with 
*Q oscillometnc reading of ly, at knee Refrigeration anesthesia for a penod 
of foot hours which was followed b> low right thigh amputation modified 



IBiilliiiMimiiiwwiiiiimiiiiMMi 
IBHWllimii MHiHIIMWl— ! 

Bga saBaanaa 

^gassaanssisss 

igM gBiir 

l^aaaai^saagisglm^l 


P — 1 1 I I i 1 i.i , ! 1 i 1 > , r-n ; m : r i I I I ; I i_i . 1 ; j 

case of 3 showing effect of rcfngeration on pulse and temperature m a 
enosclerouc gangrene of nght foot and leg with spreading infection 



unevei^?! postoperauve reaction CTCcUcnt and convalescence 

tnj^ dav f patient was permitted out of bed in & wheel chair the sec 

^ ter operation (See the chart m Fig 468 ) 

iilrtn if veteran was admitted complaining of pain 
cold and dorsum of the left foot of several months durauon The foot 
lad poQj inenal pulses were absent m the posterior nbial and dorsalis ped s 
^*oced ajT^ femoral arter> Cardiac CTaininanon disclosed moderate!} ad 
heart disease Blood pressure was 124/70 \ ra} findings 
beci advanced anenosclerotic peripheral vascular disease Gan 

itioa was^h progressive with spreading infection The pauents general con 
'Vis t>e progressive!} worse Amputation a modified Callander 

per ormed under refrigeration anes^esia and the patient w as per 
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mined to lie m a tthecl chair the da) Motting operation tcnvil™ . 

c“h"a""''"'„h"h,.:h,;r "" 

Cttr Hl-A tort)-ieteit)ear<ill teteran ties aJmittedtith IIaJ„„J 
eangrciie imohing die r pht foot and d tt 1 th ej of the right leg The p» i 
ttated tiat tie )ears pte i Ic Ic eloped pMebiit in b th I gt «hch ho 
t at astociated t ith tilcen S net that time the ulcers sho ed some impro emeu, 
but nc\cf conipletel) heated Tlie p tent appeared seriously 11 toac « ih i 
rapid pulse and a temperature < f 10 hi «mi at on of right leg sh eJ sprejiJ 
mg gangrene m oh mg the lot^um of the foot a d distal third of leg wth 
absence of pulses in tie dors Its pc lis aii I posterior t li al neries Ca dac tsini 
ination resealed evidence of uell a hanced coron r> heart d ease \ ray exam 
mation of extr mities sho% ed adtanced artenosclerot vase lac dsejse TTine 
and one half houn after rcfngcrat on anesthesia \ as begun a mod tied Cal 
lander amputai on s as perfonned on the 1 s er r ght th gh The p tient vra 
placed in a \ heel cha r on tie second d j folloi i g openuo Cmnloaria 
uas unesemful 

Tour months later the pat « asrealmned ith a s milar e nd tioa us the 
left lower eetrcmity an ! % tl smibr cl cal 5>Tnptonis and fi Jn-s Ffe did 
not respond to con crsatue trcain cm Gangrene and mfeco n of left foot 
ankle s ere spread ng \ficr six 1 oon < f refng rat n a mod fied Call nder 
amputation was performed Omalecencc as unesenef 1 

Casx I\ - \ fift> n 0 ) car-old dial etic \ eteran as admitted name bond 
itatc t Ith gangrene of left foot extend ng to the leg and a npdiy spe ding 
infection TTie patient had been treated pres ously by a chirop d t and de elored 
an infection of the left large toe Attempts at control of the di betes iiil i 
Tlie patient appeared desperately ill with a hgh temperatu e (lOf FI *« * 
npid pulse (150) Refrigeration of the left lo er e trem ry c used only si g 
dm cal impr sement A mo life I Callander amputaton as P , 
p t ent d ed cx ent) four hours after opcm on from co g su'e hcan failure 

Case V— A fifty year old xetcran sulTcnng itl I 

X as adm tted complaining of y am ulceration and gangr ne of left w ^ ^ 

X as gradually lecoming xxotsc Exammat on of left foot sho ^ pf 

gangrenous process inxolving the great second and thrd toes t 

the foot xvith hlTuse purulent dra nage from the ulcer ar a on ph"' , - , ^ 

tl e fo t niood sugar ranged from 40 to 374 mg per 100 cc “ ^ 

lander amputat on x as perfonned after four hours refr g ration 

xvas uncxentful The p thological rcpoit 1 ' °!,r 

an 1 leg xx ith ad need arteriosclerotic cl anges and an ofd ana tec 

Case VI -A forty sex en year-old male « afimttcd re “ 

complaining of bum ng and pa n in the left leg of ten d >s u enieiniiy 

bluisl discoloration of the left foot and ankle X 'I'® ff i _ batons tit 

X as xcry cold Dorsals pc h$ and posterior tbial and pop p .^ovetm* 
absent altlough femoral ancry pulsaioiw c uW be P j [he p " 

ment failed and lumbar parasympathetic bl ck / jmputjno" ** 

preading gangrene On October 15 1943 a m^fied Ca ^j^chirged o 
performed after four hours refrigeration The p ne 
November 12 1943 ' ’ " 


ivcmber 12 1V43 , , ^ --ji t of „ 

On Jmmiy 2^ im ihe pit rat tras mdw itri ' M ^ »on 

pim m the ripl t Its afttr wall me Tht pM * „a >nd thitJ 
ise XX Ith evidence of dry gangrene of the first s con 
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{ mra coQ revelled evidence of marked ortcnosclerosis of the n^ht let: Because 
cf ih persistent pain and the development of moist gangrene in the foo^ a 
rjx_ed Calliader amputauon was performed on Ma\ 5 1W4 under refn" 
a. esthesu. Convalescence was uneventful Patholomcal evarmnation 
dxvtJ evi ’ence of marked arteriosclerosis with thrombosis 

Cue M!— a fifn -sii \ ear-old diabetic and artenoscleronc seteran \is ad 
on Septcirber I> 1W4 m a critical condition. Examination sho\ cd con 
edema of both ankles tilth liver enlarcement three finder 
read *5 below cosnl martnn- Pulsations were absent in the posterior tibial and 
*ia~s peds artenes in both lees Blood su'^r t as 1> m'' and urea rutro'tn 
eg per ICO cc \ rai evarruruuon showed advanced artenosclerouc pcnpheral 
dsease The panent was inanonal and m a moribund condinon. Ehc 
^^ 2 on of the left le** show cd ganerene of the dorsum of the foot wnth evi 
ttcc of ns infccnon On September 14 a tounuquec was applied lust below the 
E?r ^ was started The panent improved slmhtli and the 

nuHmimi level of improiement had been obtained On ^ep- 
r IS 1944 j tourniquet was applied to upper dimh and aft r four hours of 
-eeraaon a guillotine amputation was performed The postoperative cond- 
rrtaained desperate and the patient Acd fourteen hours atter operanon 
coc-esnve heart failure and ovcrwhelnun‘t infection 

^ t^o-) ear-old male was admitted folloinn" the crushing of 

j, ambulance bumper with destrucoon of all the blood supplv 

*i-oa m ? complained of severe pain tn the tree and loss of sen 

Jjjj . V ^®ot. Examinaaon showed the tight leg and foot to be pulse 
* esthesi^f evidence of gan-’roie and eariv infection After “rtfn-eratioa’* 
^ tiflcr hours a guilloone amputation waa performed m 

ti 4 The rapid pulse and hi~h temperature subsided and the panent 

*« «» tu^eventfol couvalescence 

ficesearold male was admitted on September 11 IW4 
diafvm 1*? for the pas- four dal’s. He has been a 

? f > ears and had been on msulm therap which he 

Was ^ I months aco The heart was slichtl cnlarced and the 

Cij-i. t ^ P^ble below the costal marem The left lec was pale and cold to the 
Wjs presec ° were palpable in the left le" and onlj the femoral pulse 

per lai*” ri'’ht. The emeruenc> blood su'-ar test gave a value of 5 0 
pia^ btrr ca ^ Pirasvmpaihcoc block of the left lumbar remon relieved the 
^ttr four appreciable chance m color or tempera-ure of the left lec 

fo— refn^cranon” a midthich cuiUonne amputanon was per 
* n traction msntuted Convalescence wus uneventfuL 

^ ^ COMCkUSIONS 

anesthesia is a recent and important contribution to 
C1S55 wh u ^ ^’^dcred operations possible m surgicalli handicapped 
Prc'nousls were considered hopeless. In that sroup when 
of ""^ attempted the mortahtv was appalling In this same 
ben red' j refngeraaon anesthesia the mortalits has 

®^cnd r ^ usefulness in the future will probabU 

0 include an\ tvpe of major amputation 
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COMPOUND INJURIES OF THE SKULL 
AND THEIR MANAGEMENT* 

auLN AI Smi-ti! Jr MD r\CS t 


AND 

LtEUTEN ANT (jg) T \ Ranierii 
Mejdicu. Corps LNittd St\ti:s Nmil Ri:ser\e 

Most injuries resulting from serious accidents arc created at the 
nearest hospital Because of the shonage of the meticiiIousl\ trained 
specialists specialist —the neurosurgeon— the axailable attending sur 
geoa B the mduidual most often called upon to care for acute head 
njtoes Thus the treatment of a great majorit\ of these injunes is 
0 pnma^ a problem of the neurosurgeon hut rather of the general 
this especialh at the present time it is fitting that 

important subject should be presented as nianasred b\ the general 
surgeon. - » 

fractures are contaminated at the time of inflic 
eross secondary infection must be prcAented bA avoiding 

free from attending ph\sictans hospital personnel and 

quent redressmes The same fundamental surgical principles appli 
to e* injuries of all regions of the bodv also applv 

of the cranial region namelv attention to the 
disiof* promouon of wound healing which are immediate 

fw*! ^ nearl\ as possible complete immobihza 

accortTi "ithholding of meddlesome procedures These ma\ be 
of ^ stenic dressing on the wound at the 

the St nod folloAving definin\e treatment the emplovment of 

petrolatum gauze pack sutures without tension and an 
“‘ciusne dressing 

^ the sterile petrolatum gauze pack treatment 

^^orld War I Wmnett Orr* advocated the wide open 
the Ion" gniize pack treatment tor compound fractures nt 

-- — " foll owing his success m the treatment of osteomv clitis 

^OrcR assertions comamed herein rc th pn acc on's of the 

Tledical De considered as official or reflect ng the tic t. of the 

NaT> or the Na al Service at large 

t Assistanr^T^^r'**^ the Philadelph a Acadein> of Surger> March 6 19T4 
^ 'T Methfwi of Surgcr> Penns>Uania Graduate School Surccon in 

Formerh ^“*1 Director of Sur"er> M oman s Hospital, Phi! delphu 
Phili/i«i L ^ m Sarger> and Assistant Sumon to the Methodist Hos- 
""irfelphia from tihich J e is on leave 
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6 The petrolatum gauze pack is brought out bke a bolster and kid 
m place uttb the tension sutures (Hg 474) The penphcrsl pans of 
the tnpoel mctsions arc loosch approximated with internipted siik 
sutures 

7 Stenfc plain dr> gauze dressings and bandage are applied to tk 
entire scalp area fonmog i Frarjcr head cap (Fi" 47)) Thisnpt 
of dressing becomes a rigid bandage withm fort) eight hours hv the 
absorption of sctcctiom from the wound Thus a dressin'* approx 
mating the plaster cast is formed 

8 Tlie tlrcssmgs remain undisrorbed for fifteen dais after wbrh 
aU dressings sutures and the petrolatum gauze are remoied At this 
bfsr dressing the nouml is gemh irrigated wirfi aqueous azochion/jiid 



Ip 44 

I s. 4 4 - n 1 ir Jjtu JI tiu C I I- f 
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solution and sterile petrolatum gau/c strips sterile 
I razjcr cap rcijj/>licd \\ celh dressings are done t J 
9 Tlicsc wounds arc allowed to heal bx . r-j,. ,5 {ire 

m 'irea or some plritic pnicedurc « perforroea u 


REPORT OF CASES ^ 

asEl-OtOctder I I94 I G a ' h le n ti ^ 

jrrueJ. on iJjc I a I b> a ^lanV. ti wn fr m « ^ ^ } t i 

con cons for alont fifteen m lut He wa im' i Ujfik 

Mcthodit Hopital Plubdeli^ia Upon h „mpe cu« ' 

I tii regained con c u ncs I ut x as very rcstic ' ^ ^ ^ 5 a <«f 
pulse rate lOO re p rat om l6 U od pres ure f 
laceration of tf e scalp m tl e nght t mp op«> Ml r P j ^ 

superficsnaccrations Palpai « ** * V'^-rf rnlo t I 

\Ai } 1 c mp iml fnetan f tJf UM Tie cup 
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sterile gauze saturated with alcohol As the general condition of the patient 
gradual!) improved he was prepared for operation and roentgenogram of the 
skull was taken 


Operation was performed under ether anesthesia There was a compound 
comminuted depressed fracture of the right temporoparietal region Three of 
the depressed fragments were completely detached The upper posterior frag 
meat was depressed without detachment howeser the inner table was more 
severeh damaged than the outer table No demonstrable laceration of the dura 
nor an) evidence of subdural bleeding could be found but there was extra 
dunl hemorrhage which was insufficient to produce sjTnptoms of compression 
The external xvound was extensively undermined and the galea stripped from 
the cranium over an area approximate! j 4 inches in diameter 
The operauon was performed as follows The head was complctel) shaved 
ind the skin surrounding the wound was prepared the wound margins were 
excued and the entire wound was laid open Laceration in the galea was cx 
tended to permit complete exposure of the fraemred area The detached frag 
ments were removed and the depressed but not detached fragment w as elev ated 
A duril elevator passed between the skull and the dura at this point showed 
!'? '^°^Pre5sion in this area After hemorrhage was controlled the wound was 
' ^ ly dusted with i gm of sulfanilamide cr>stals and then packed wide open 
1 petrolatum gauze and the scalp dosed with interrupted silk sutures 
ong the lines of extension The area of Ae actual excision was left open as u 
"tth petrolatum game which in turn was held in place with two 
Fift tension sutures Sterile dressings and a Frazier caj were applied 
bv tetanus antitoxin were given sulfathiazole was given 

T},. ^ sm daily for four days and J gm for fire days posroperativ ely 

^ j“y*PP^‘cation of sulfonamides has since been discontinued Culture of the 
Thp fi ” operation showed Staphylococcus aureus 

incs sat dressing was done fifteen days later v hen all dress 

'e w h petrolatum gauze were removed The wound was smaller in 
ttound r k ^®^^thy pinkish granulauon ussuc Culture taken from the 
wbtilis Th ** showed Staphylococcus aureus diphtheroid bacilli and B 
wd the "'ound was gently irrigated with aqueous azochloramid solution 
cleaned with alcohol sponges Sterile 
f'fst dress” strips sterile dressiojs and Frazier head cap were applied The 
0 „ the ® week later at which time the wound was healing rapidly 

apnl'!!”^ seventh day the wound was practically healed a small Iressing 
renim » 1 the patient was discharged with instructions to 

'he follow up dime 


18 194 J ^.(7^ ^ * white girl aged six years was hit by a truck on March 
Fbiladelph * brought to the Accident Mard of the Womans Hospital of 
•he temne ^ in a state of unconsciousness and restlessness On admission 
^<^um ^ pulse rate 100 respiraaons 28 blood pressure l’4/80 

* deration gi'cn for the restlessness On inspection the patient had a 

^calp (nght *'^***^ extending from the right forehead to the middle of the 
hceraton and a laceration posterior to the ear forming a T shaped 

hceration fragments were clearly shown through the large 

’•'t'ton 4 ® t‘Sht elbow was swollen and the patient experienced pain on 

an intc^^l ^ saturated with alcohol was placed on the scalp wound 

n()n im ^ j * angle splint applied to the right arm The patient s general 
Pteciable ^he regained partial consciousness and there was no ap 

4 Jo IT physical signs 

Jbe operar ^ patient w as transported to the x ray room and from there 
‘*^8 room The operation was performed under ether anesthesia 
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The scaJp \ 35 shsvcd etcanej Mih soap water Icohol and al oW 
ar unu ii c s oiinJ "Dicrc t a a compound comm nuted fracture of th rj'it 



Fg 4<; (OcII C P;-Pro.pm 
frontal region Tlierc is a / near fracture panJlel to ,, , „ f},e fron op«^ 
cm aboi c the floor Tlicrc arc n o t f q«c ftactufca parallem ^ ^ j 
suture one about I cm po ten r to tl e sut re ^ , 5 ^^ ovt f ^ 

inner taWe of tie fronraJ bone a non JamJg f/-bo"erhe fbt- 
I mg sc oral depressed fragments t tU fr ntal bone above 

front.1 l,o«c (r,s 4 « nc rnner ..III. I! 

than the outer table The inner able was also depr 
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of bone The enure nght panetal bone ^^as depressed and at the junction of 
the n&ht frontopanetotcmporal regions there s' ere sc% eral depressed fragments 
of the parietal bone The dura as intacr and normal in color and retrure The 
Hound was excised en masse including the lacerated scalp contused tissue hair 
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fragments of il c inner taWc 1 1 ur grams of cr> siallin sulf an IjmuJc w re i 
tri\)iHcd \\ rougJ out tl e v unJ Srenic petrolatum gaurc avas placed m the 
I lural space and I cncaih the scalp fhe posterior pom n t{ iht Kalp ss 
loo clj approTimated m iil» interrupted s IL rutures and t figure-of 8 silk sutures 
otcr the petrolatum gauje ixenle gtare dress ng and a Frazer head dtam 
\ ere appl ed UQcmgenoi,ranK re\cakd a I near fracm e of the btml ond le 
f the right humems s I ich was treated accordnel> Fife en hundred mo f 
t tanus antitoxin were Risen in aJditi n t sodmni luminal nd codeine fr 
testier ness SuUadiaz nc was gtsen l)> iw> th f t fi e da>s Culture taken at 
iI»craton sh cd StaphjJococcus atims 

Hie Fnt dfcssinj, cf the scalp sao nd was made on the foun enih J\ all 
dressings sutures and } ctrolatutii same x eic t mosed The vtotmd was to eteJ 
\ iih clean 1 caJtl > gnnubticn t ssoc C Inite of the wound tak n at ths tme 
again shot ed Staph> loc ecus aureus The w ound t as g ntlv iri g ted « ih 
a ]ue( us arocKlonntid snluti n and the surround ng atca cle ntd w th al hi 
sjx ng« Stenlc petr latum gauze stnps xtere applied o er the j,ranul nng ou d 
Jr> gauze tlresj ngs and a Frazier cat « re appl ed Culture t ken at the second 
drrumgs juturcs and petrolatum Rautc \ ere r mo ed The wo nd as 
was clinically 1 ealthj and granulating rapidlp On the thirty fiist post penti 
dj the exuberant granulation ii-Uiue ua trmmedand et dressings losoar d 
\ I la tic closure of the w ound of rt e Forehead tm p rfotmtd b' a si ding r a 
f ressure dressing t s appl cd oter the o nd and stilfadu e was p n h 
mouth as a pnph>Iactic measure Although the culture of the wound i d 
that btapht lococeus aureus pers sted throuehout tl e cu slesc « ptnod o s 
(le Cf was a systemic react n not any local I leteneus effect on the on « f 
iiirr URcl ng t sues \1( (rcss ngs an I sutures we e rtmo' d one we k I * 
lie wound was well I calcd Tic patent as i3i latgfd \ , 1 °, 

the fifty scconl lay Uoetvtgtn y.ram 1 Un n year later (r e sTp sno 
tl c Icp rcssed fragments f the frontal bone were rcino ed and the frontep 
plates restored to their n mial pos ti n 

Case 111 ~A 7 a wl itc man age 1 forty 1 ycafs, as stni k on the ^etd 
by a Urge chain fly ng loose from tie dredge n whi h he as « > .i a 
J une 50 194 He was brought immeduiclv to the Accident '« 

Method St Ho p tal On admission at noon, tl e pat ent vras reo r ^ ^ 

sem con ctous state Tl« temyicratuit %as 96 F pulse rate 90 wsp 
I lo d pres ufc JIO'BO rhcrc was a large lacerauon of the *caJp 
panctal region surrounicd by multiple small superficial j p|v 

ynosis of loth pciiotbnal spaces Tlic sound in the sc e frcmreof 
into the skull A d agno is of c tnpound comn nuied o I’”” , f -fh 
the skull was made by palpat og rl c s ou d s ith * sterce gl ifcoh 1 

catp s und was cos tied ft stenlc Riwc compress s^tutat 
7 { c patient % as given lOO cc of 50 pet cew sucro e iJik 

s dium lummal and morphine sulfate t era gi en for acotoun 

operation was contemplated T ftecn Iwadtcd uma of t ^^,0 iw 

also gi cn Ar three 0 clock in tie afterroon the panents g n 


pro! cd 


,„d th™ 


At 5 30 PM the patient was miAcd to the t y room , t«4 

tl c perating room in 1 is bed Opcrai on d scl sc J * ^rfl d 

depresse I fracture of tl e vault of the skull the ^ “ , j jttradinl hn- 
aged (Fig 478) m the t gbt fiontopatietal region with ms b 

orrhage posterior to tl e 1 nc of fracture Block etc s j 

jcrformcd completely detached fngmtnis '"f es 
skull enlarged b> longeui in orler to ctaitiol the lodofou" 

Tins vessel \ as ligated l> tran fix on suture ftud a r 
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packinp in«nc 1 ben cen d » and sLuH to control extraneous bl dmg A small 
laceration of the dura \ I eh had been caused by a fr gment of the Ler tj 
of the skull H3S clod \uih two fincslks tures Eight grams of oy tail e 
sulfamlami Ic s ere d tril utd in the wou d The s ou d w s p k d ^de cpw 
s itf sterile petrolatum puuzc and the dress ng completed «ith dry stcnle g we 
an ! a I nticr cap The patient % as gitcn 1500 units of tetanus inttoxi and 
sulfath arolc \ as given I y mouth for one week C Iture taken at the tm f 
operat n sho c I I emt Ij t c streptococcus a d Staphyloc ecu ure s T o 
lays postopcnti cly the i dof rm p cLing as removed vithout disturbing die 
I ctrobtum g u?c packing On tl c fifteenth day 11 of the d cssings in 1 ding 
the p rr latum gaure packing \ ere removed The w und appeared cf n, tntii 
I calthy graniibtion tissue C Iture at this dressing showed hemolyn sti ptococ 
cu Staphyloc ecus aiircu and B subrls Thereafter die wound was desed 
\ cckly V 1th sterile petn I tuny gauze strips and dry scenle ga re The rail 
heal I I > secondary intention an I tl e pat enr s d charged fr m the h spin! 
on I IS fortieth postoperame lay Roentgenograms of the skull were taUn 
at il IS time fEig 4 9) 

Cs r I\ — J \ a vl ite man age 1 eighteen years w as accident Ily httnihe 
I ei I 1 le cleaning a 0J8 call cr revolver on January 5 1945 H v as bro rfii 
by the police to the Accident W ard of the Methodist H p 1 1 n a st le of un 
consci u ties On a Im ssion there was ao vc bleeding fr m n circular we nds 
of the scalp in the left frontopancial f g on These \ ounds v ere abe 1 4 on 
apart Tl e skin arnun 1 th s area v as contused and th re w re p d r b ms 
aro ind tl e left eycl row anlecclym is of the left penorb tal spices Th 5^ 
cre eriual normal m c ntotir an I reacted normally to I gfit Ml other re^ 

V ere normal Tlie temperature v as 9<54 T pu! c rate 9 respinoon 0 bloM 
pressure 118/ 8 \ sterile compress saturated ith ale hoi was pi eed o er ## 
oim 1 an 1 a compre n bandage appled In about one h If hour the 

I ecame sem consetou aa ere I some q estio $ and the c mp fsra« 
normal Tlicrc v ere no appreciable cl nges n the other ph s cal s gns. 

fmme 1 itc operat on \ as decide I upon the pat e t t as giren 5 
$0 bum I mm I an I I gram of col nc s Ifate tran ferred to the 
(f g 4S0) anlsul cq emiy to the operating room , l i dth 

Ilic scalp V a sha el cleaned ih soap vater ^ i, lad 

s oun 1 Un Icr local anesthes a tl c ound incorp rating the tw o ^ 

the scalp v a e\c cd cn m sse including tl e galea aponeu um 3 p s- 

\ s si ghtly { osfcnor to tl e scalp M ound the scalp ncison a *__(iere 
tenorly in or 1 r t ol t n I etter exp sure The I ose bone j 

movcl Al lit] cm post nor to the d stil petfonting oun ^ 

brain sul tance an I a compound comminuted d pr ssed 
of the skull an 1 a fragment of a lead I ullct measu ng sbout J 
\ as lodged m this a ca fFig 480) Tl 1 area of th sk-uH was jj,jf]y2cin 
The dura m ter vas t rn and contuse I ka ing a r ro d ” 

An area of the cortex al out tl c irc of a s 1 er dollar ^^'1^5, 1 „ 5 I5 benni 
reduced to a pulp Tl ere a free bleed ng from n small j^ntr 

tl c dura and free 1 akage of ccrcbro pinal fl id mr c ® ft 

tal le of the si till was mo c depress 1 and fragm nted ttia ^ ^^01 

vas necessary to enlarg tl d feet m the sk H by ^ „ of the 

better exposure of tl e d ira and to rem ve depress a ir P of th ^ 


talk of the left frontal bo c Bleed g from the tvo ’ITis^tw 

was controlled by me ns of the u«i n apparatus joe, small fn?® f 

of the bra n was cleared of all cot tused bra n t su b ci ^ 

of the lead bullet spicules of bone 1 a r and so f tth y ^ use 

apparat is (Fig 47 ) A small amount of jdiysiological 
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attempt was made to focmgcnogranK <lie pieced over 

poro-occipital regions ren^Tom thcyiM V,« cut “ P^o‘'t,hi^ii'rsuturcs 

»hich»as held with nvo “[“ruptca mmovin "crc Bi 

a.d a Fm.er cap Fifteen t„V. 

ailfithmole avas given bj mouth lor 



r the bullet 

Fig 180 (Case l\ I A ) -Preoperative and fragmented 

The inner table of the frontal bone is mo 
dun the outer table 

tariff were removed ihc 
On the fifteenth day all dressings though there w ere 

iionnd appeared clean with health) Eranntanon tK there vv» 

gtanulaiion, over the wound and *e dura 

«« leaUge of cerebrospinal fluid sterile do ga»ee Dr^smgs 

giuze strips appUed to the wound 5 ®' -u and the patient % as ® 

' tre made m the same manner at weeU)' i completely 
en the fort> eighth postoperati e d3> ^calp bad completely 

®t objective symptoms Although the wou ^ pulsations were 

by secondary intention there was a ‘ on to the durw and , 

‘brough the scar and there was very h«lc P months follow mg his acc 
The patient was readmitted to the hospi s'%et dollar Pulsations 

At that time the Dcar defect was the size , 194J the scar 

t«ble and were aggravated li> coughing or strum g 
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\ as rcM cii anJ the s ound treated >%ith \ et dressings of aqueous zeph n in 

1 4000 s lull II for n ehe days Under I cal a esthesia a p dele g ft as 

tutIncJ al>ose the defect and ^sas turned upon itself \ ch the ped cic 1 ne ai 
the upper end of the scar and tl e sLin surface on top of the scar Good bW 
5«| 1 1> as present at the pe I cle and its entire area The graft as secured upn 
tl c scar nh intcrrupte 1 No OCO cat^rut sutures The skin edees of the nd 

\ ere unden ned and ap| rovmat d with i terrupted silk sutures Pressure dress- 
ings ' ere api I cd Sulfathiai le was gi en by mouth f r fi e da)-s as a pro- 



r,B (Ca,cl\ 1 Aj'-" jj 

Icprcs cd and fragtnented remo ed ^ e e left m siru 

Oil r fnp tients of tl c 1 uH t kep in the 1 ra n substance ^ 

llylattKiiica re Dres ipsanl "'“f” ound he 

Ihc patcitwa d charge I o. ileclcientl day x th the 
Icfcct c 1 11 Ictcly CO cre I 

Cm \-I K a wl. ten an aged forty seven years 'M'JJ 

I crating a loc moti c eng ne an I Iwk ng out o j „(rg< 

< n the left SI Ic of I s head an ! car by a large d rtndenng b 

t r railroad box car of a passing tom on j [he Method st ^ 

conci s Ilcta brougl t to the Accident arJ ottw traeus “ 

sen icon cm s state There v ere four "^stod area. ^ 

left car an 1 a larg d lagge 1 laccoti " ° ' oo„ng from thejeft a * 

lud a Hue 1 rpl sh d c lora. n and blo^ ,nd blood 

canal Tl e temperature was 9? T P > ® ^ ofTompound commnutfi ^ 

1 10/80 All refle cs were n nnat A d ^no is of c „ nd b a 

of the left imstoid regi n was ^ P, ^ . ,j, und ab t " 

gloved finger A sterile e n c ness an! m 

SI rtly after a1ni i n t! c patient reg 
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hour his temperature \sas normal and his general condition seemed satisfactor> 
Roentgenograms Mere taken and the patiem was operated upon Tlie left side 
of the head \ias shased and the area around the wound cleaned with soap 
MJter ether and alcohol The external auditor> canal was swabbed clean with 
«erile dry cotton applicators and a small pledgee of dry cotton left in the canal 
Block excision of the wound oxer the left mastoid region was performed and 
four spicules of bone remoxed The xxound was packed open xvith stenle 
petrolanim gauze and the peripheral parts of the wound approximated loosely 
interrupted silk sutures Dry sterile dressings and a mastoid tx pe bandage 
x'fre applied The lacerations of the tragus were approximated loosely xxith 
interniptcd silk sutures and a stenle dressing applied The external auditorx 
Mnal was swabbed clean daily the sutxires of the left tragus xxere remoxed on 
e seventh day and the dressing sutures and petrolatum gauze packing remox ed 
i region on the tenth day Practically all of the xvound 

ad heJed by primary intention and the area m xxhich the packing had been 
Kmoved x\as swabbed clean xxnth aqueous azochtoramid solution stenle petro 
m gauze dry dressings and a mastoid type bandage xxere applied Weekly 
, made thereafter and the remainder of the wound healed com 

intention The patient was discharged on the txxenty fifth 
y and his only complaint xxas that he did not haxc any sensation in the region 
of the tragus of his left ear 

.. 9”^ ® * 'vhite man aged fifty*<ight years was thrown about 10 

I94J * “lo"-out caused by inflating a flat tire on his truck on February J 
ne patient was brought to the Accident Ward of the Methodist Hospital 



f'ndge of '^'^consciousness There x as a large jagged laceration oxer the 
"'^Mllarx which extended onto the left side of his face oxer the left 

'olored wTh'^^ region The enure left side of the face xxas contused and dis- 
^nes of th ecchymosis and free bleeding from both nostnls Both 

Was 95 p ° ' forearm xxere fractured at the middle third The temperature 

splint respirations 16 blood pressure 60/30 The left forearm 

f and a stenle dressing applied to the face Txxo umts of blood 


1350 


C\TMV M SMVTM Jn T A RANIEKl 


pUsni: 
m nutcs 


L '7"'> TIcpMKntnB ntd conjnoBira .w, „ 

,1 , „ '* swail condii n impr f J tsp,% j,j io 

< ir I ten p rafure a< nonnai arul blood prmurc J20/72 

rhe cn! a writ lo ih. 1 ny nmn (F,g ,8 ) ,„J 

•3 cnoi5 bum pentothal ane«hes a the ound was deic dai 


Ln Icr <1 


ic alnatncr In exa n ning tic «od th a stenie glared thne 
jetad c 1 frjKinem^ f Imnc f tie itftni !Ia e« found Culture tal a from 


I si c I Staphs lococcu aurru in pure gr xh AlthotHj the left s* 
t tl 1 aru pxlate a palpal fc there a no perforaaon into At oral es ty 
If cr tlcrc a r n nmnicati n of th ound rh A JeftawtriLUe 
ent rc un I as e c i an I tl c tl rec fiagtncncs of bone nere itmor i The 

n I a p clc 1 »h «cnle petf (arum pauze and the p nphery of th 

und inci 1 ng tie area er the nose as approx mated loos i> sv A inter 
niptc I ilk uturex Tad mstnj a sssjlf ed clean and one nnp of sun! pe^ 
at iMure nserte J R semgrm s.r3n» r caled comm noted fracture of th left 
I Ha an I t r I nc 1 n ar fracture through the ncht fconn! s c nght 
K x| raf fcp n an ! dc la c of tie lull (Fig 48 ) anl e rnmnuted dspked 
fra furc f tl c ni 1 lie tl ir I of I tl i>onex of the left f rearm 

II 1 1 nt n tl e f ream as I ft m place and open reduction uas con cm 
j lat I at a lat r fat 11 packing from the nosrn! as rem td weniy fear 
I irs Ut r n c fa c ml a rclresscJ on the She nth dsv all dtessiap, 

( rn an i t a I g. ere rrm ed Oilnirc of »1 o nd sho red Stiphjiowt 

at r I n I t c tr pi coccus an I C sul til s The ssound hid healed 
la} 1 arosM ran I ol it on one sn ill strip of stenle nselwc gni! '*® 
Ixin Icltl) an In teer t n as present The area as g«nri> iwgs™ 
tl aq ar K.! t ran 1 1 s ! n n n mail strip of srenle petr latum p i 

}lc I the I anf dr> dres ngxijp! cJ Tie ound tsjs dftssrde'tO' 

r c Ja fl I a c n pi I I) h alt I on f! e t ent> fifth post ptraore di)’ 


COMMINT 

I Minv nctiftisiirpcons mike distmcrions Imccn wounds of d>e 
scilp which hate shsht depression of fhe hone 
riniinatKJn ind those which hate cMcnsnc depression of the 
with or without grtss contamination Wc on the other hw 
aW pcnctratms w owmls of the skuH or hones as potenmiij w 
wounds rcgirillcss of the gross appearance or the time of *^1“^ . 
ftaturaJK prefer to operate within the golden siv hours 
time of the infliction of the wound The dama e done 
at the time of injurv is irrqjirahfc c\cept b\ natures ^ 
and operations sliouhf onH he undertaken for the presen i . ^ 

or for the relief of compression h\ depressed bone em 

recovery fr«” 

’ PrefenbU no piticnr is operated upon unu . 
;urgicai shod howeser if the patient docs con 

nonr fnr xhoci then he is onentcd upon and s 


surgical snoci noweser ir me pinenc uoo “ , V , 
incnt for shod then he is opented upon and * ^ 
criminniU w»tl' ilcfinitne trentment of "’®*°/,‘”forccedence o\« 
3 In this t>pe of xxonnd the Jund mjun (jressn « 

injuries of any other region of the hodv 
applied to other parts of the I>od> and definim c tr m 
if the patients condition is satKfactori m regstd 
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4 Our guiding principle m the treatment of nil compound frac 
cures of the extremities involving )omt5 nnd penetrating wounds of 
the joints is the closure of the joint capsule without drainage and 
the remainder of the wound is picked wide open with sterile petro 
latum gauze Prior to the closure of the capsule all gross infected 
material is removed and the joint cavity is gcntlv irrigated with a 
small amount of ether and physiological saline solution The jagged 
hone fragments or cartilage arc curretted or chiseled out Bv this 
process hemorrhage effusion the escape of sy nov lal fluid and fistula 
formation are kept at a minimum Similarlv the closure of the dura 
mster should be performed m order to prevent the formation of 
hernia cerebri or fungus cerebrospinal fistulas and intracranial aerocelc 
\J World War I and Monev and Nelson® m World 

*var II working farther behind the lines preferred leaving the skin 
aps open This was done in order to obtain better drainage when 
^ ere was more widespread infection or following the formation of 
* h sinuses manv days followings the first operation If the 
method of leaving skin flaps open is satisfactorv in complicated cases 
reported by Horrax Money and Nelson it would appear reason 
able to use this method with a suitable definite type of dressing and 
routine m compound injuries of the head and face prior to the onset 
of complications 

SUMMARY 

hecn^^d of compound injuries of the head region has 

d^^ dressing for compound fractures of the si ull has been 

laa of the scalp m these types of injuries are usually 

j character and the surrounding skin is usualh widely con 
t«sed and undermined 

mne fractures of the skull are alwavs comminuted The 

oute^ hr always more severely damaged than the 

Although the outer table mav not seem to be badly dam 
fractured the inner table usuallv splinters like glass with 
f becoming detached from it 
only presented in detail which demonstrate not 

All of ^Pcs of wounds but also the extent of the injuries 

fijgs? P^^'c*^rs had compound comminuted depressed fracture of 
tratio'^ rhe degree of damage as follows Case I without pene 
assnr<?»-j without penetration of the dura and an 


car and the external auditory canal Case VI demonstrating 


the d *racture of the extremities Case III with penetration o 
hemorrhage Case IV with penetration of the dura 
^^tnage to the brain tissue with indriven bone frag 
tnifiji foreign metal CaseV involving the left mastoid region 
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cnnioficial uountls and associated mjur> to the ettremities In this 
CISC there was a hnenr fracture through the right frontal smus.thc 
right occipital region and the base of the skull comminuted fracture 
of the \onicr hone compound comminuted fracture of the left max 
ilfa and a coinniinutcd fracture of both bones of the left forearm 
( The end results ha\e been recorded 
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PREOPERATIVE AND POSTOPERATIVE CARE OF PATIENTS 
WITH LESIONS OF THE STOMACH AND DUODENUM 


Harold A Zintel M D * 

Altholgh there have been many improvements in operative technics 
during the past fifteen >ears the marked reduction in surgical mor 
talit> obsened in this same period has been due largely to improve 
ments in preoperative and postoperative care In no t>pe of surgery 
IS this more true than in operations on the stomach and duodenum 
revv major surgical procedures require as thorough preparation and 
after care as do operations on the upper gastro intestinal tract Phvsio 
°?ical disturbances and the resultant biochemical disturbances sec 
ondarj to lesions of the stomach and duodenum arc now fairlv well 
understood 

PREOPERATIVE EVALUATION AND CARE 
Prior to operation the patient must be evaluated m the following 
respects ( 1 ) the presence or absence of obsmiction (2) the state of 
electroljte balance (4) the body stores of protein 
M the total dailj caloric intal c (6) the vitamin intal e and (7) 
e presence or absence of anemia In addition to the routine blood 
ount hemoglobin determination urinaivsts and blood Wassermann 
‘^^terminations of the serum protein chloride and carbon 
Tide are indicated If these arc found to be abnormal they should 
^ at least ever) second dav during the preoperative period 

1 the> have reached a satisfaciorv level An \ ray examination of 
e stomach and duodenum should be done if it has not been done 
previous few weeks 

IS , 1 * “In the presence of p>loric obstruction the stomach 
stomach wall is often edematous Marled edema 
"*th the operative procedures and leads to a greater mor 
in ^ tnortalit} Edema results from one or more of the follow 
the t resulting from the powerful gastric contractions as 

inin^ attempts to emptv itself (2) secondary infection super 

^ lesion of the duodenum and stomach (3) an inflam 
^i ^“Stnictive process (4) hv poprotememia and (5) vitamin 

factors which contribute to this edema may 
■ to a cons iderable degree by the insertion of a Levin 
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tube through the nasal passages into the stomach and the applicinon 
of contmunus suction tlraimge bj the method of Wangenaem and 
lame An alternate method of beeping the stomach empty o by 
periodic gastric lai age When accnmulations of undigested food plor 
the ordinan nasal catheter the old fashioned stomach tube of tee 
caliticr must be used It is best to ss ithhold all food by mouth for/rem 
ts\ o to c da\ s after the institution of suction drainattc and to pernut 
the intjestion of rcadilj digestible foodstuffs onl) uhen pylonc 
patencs is established In the face of obstruction and gastnc reten 
tion the stomach contracts m an effort to crpel its contents It is 
tiinucht that such action icpratates the mflammator) reacuon and 
mcrciscs edema cspccnlh if infection is already present Continuous 
ispintion h) rclcnsinp the burden on the gastric musculature bv 
rcdiicinq: the trauma fo the lesion itself and b\ rcmosing stagnant 
Inctcrn containing gastric contents decreases the amount of edemi 
of the gnsfrtc svall and iim decrease secondary infection The reten 
non of large quantities of food fa\ors the development of mfectioa 
When in carcmoim of the stomach a complete absence of 
chloric acid— the tnic imcidiiv of Keefer and Bloomfield -is dem- 
onstrated there IS also ncarK alwavs an absence of pepsin and renmit, 
md the gastric contents become an excellent culture medium for 
Inctcrn vhich hn\c been ingested The removal of this culture medium 
reduces the possihilitv of secondarv infection 
Sfalo of Hydration —Patients with lesions of the stomach and duo- 
denum arc often deindrated Dccrciscd tunjor of the sUn sunlen 
ficnl expression drvncss of the skin and toneue increased tmtst an 
low urinarv ourput arc signs indicative of deh\dratton ^**^^*^ 
\Iaddock* report tint when these signs arc present there is de v 
non cqunalcnr to ar icasr f per cent of the bodv ^ ” 
to overcome dchvdration therefore in addition to the aaiiv t^ 
ment of fluid 60 cc per J ilognni or 4fi00 cc for a j ^ 
grams would he the calcuhtcd amount of fluid that shou 
A word of caufjon is ncccssarj in replacing fluids in ' ^ J’ „j{in 

patients with cardiac deficiencies or patients with I®"' 
levels Ic IS advisable fo give the calculated amount o 
non to the dailv requirement over a period of . output 

The increased fluid mrakc is niaintained until the dai> 

IS between 1000 and 1500 cc tnrt 

Elecfrolyfe Balance — T csions of the upper gas 
frcqucntlv cause vomiting '^oniiting contributes no 
dration but also causes a depiction of the serum c jcftis 

V ation of the serum carbon dioxide combining po'' . . on tb* 

are overcome b> the administration of sodium chi 

basis of 0 5 gm of sodum. chloride ^ depleud 

cidi too mg which the tcnim chlori* '' Stored by >*«“ 
chlorides arc expressed in milh equivalents they 
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istenng 13 5 mg of sodium chloride per pound of body weight for 
each milli equivalent the serum chlorides arc depressed below the nor 
mal level When sodium chloride and fluid are administered in ade 
quate amounts the carbon dioxide value if elevated usually returns 
promptlj to normal For the patient with severe alkalosis and a high 
carbon dioxide combining power who does not respond to adequate 
fluid and sodium chloride it ma) be necessary to administer a 2 per 
cent ammonium chloride solution intravenously as suggested b> Zintel 
Rhoads and Ravdm* if the alkalosis nephrosis described b> Nicol® and 
others is to be avoided 

Prolem Stores —Inabilitv to retain and digest an ordinary well bal 
anced diet leads the patient with a lesion of the upper gastro intestinal 
tract to adopt an easily digested high carhohv dratc diet Thus the 
patient when admitted to the hospital mav be poorlv nourished and 
often IS hjpoproteinemic An apparently normal serum protein level 
on admission may be misleading because of coexisting dchv dration and 
re uction of circulatorv volume The low serum protein level may 
become apparent only when dehv dration has been overcome Occa 
sionall) edema develops following the administration of intravenous 
^Itiids should be administered cautiously m the presence 
dehydration and suspected hvpoproteinemia The edema so pro 
uccd IS a generalized edema Mecrav Barden and Ravdm'* first dem 
onstrated that edema secondary to hypoproteinemia causes a marked 
gastric emptv mg time and of the stomach to cccum time 
arden Ravdm and Frazier^ have shown that the edema of hypo 
proteinemia may be sufficient to produce nonfunction of a technically 
gastro enterostomy Thompson Ravdm and Frank® first 
O'ved hypoproteinemia to be a cause of wound disruption In their 
^penmental senes 72 per cent of the hypoproteinemic animals either 
^ Wound disruptions or failed to heal Hartzell Winfield and Irvin® 
Ta study of wound disruption found that in nearly every instance 
^patients had a vitamin C deficiencv or hypoproteinemia or both 
f rapid method of overcoming hypoproteinemia is by the 
saf f Usually 250 to 500 cc per day will bnntr about a 

elevation of the serum protein level Occasionally larger 
^^eeded Intravenous ammo acids are proving to be an 
oj. treatment of protein deficiency In the absence of a partial 
complete obstruction protein digests may be administered by 
«omach or duodenal catheter 

a one Intake —Every attempt should be made to increase the total 
there is evidence of malnutrition When the gastro 
used^'l^ IS patent the oral route is the one that should be 

avail W P^'^sence of obstruction however the oral route is not 
to *P therefore intravenous administration must be resorted 

ceiv receiving plasma blood or ammo acids should also re 

e intravenous glucose in order to elevate their daily calonc intake 



It mutt lic rcmcmircrcd that pntttms jura to a h>poptott,ntm,c 
pjticnt ore milucii for cncrg} rMiuucmcms as util as for bmliot 
nf the scram ptotc, ns as long as the total caloric intake to MtmJ 
me tnni jhil\ calonc rcquircmcnrs of the patient 
V?#am»rf -Although patients ^jth duodenal and gastric lesions mas 
Invc other vitamm deficiencies deficiencies of sitamm C and At 
nicniocre of the R complex should be mentioned specificalU Patients 
ith enremonn of the stomach and patients uith ulcer of the stomach 
or thiodcntim often hive \cr\ low sitamin C kuls It is cspecdK 
impt rtint tint a \itamm C dcficicncj be osercome preoperatirri) 
heewse <hcrc is ^ definite decrease in the plasma \itamin C fexel fol 
lowing nnv iperatnc procedure as demonstrated b\ Banlett Jones 
tnd Rs an If prmnrs stotind heahner k to be obtamed there nwsr 
be -ulcquitc \irirmn C m the hod) 

I’jfrfjl or complete olistniction of the tipper gastro mcesunal tract 
leads to a dcfictcncs of \iriniim espcciallv the members of iheB 
compicv If a iiMmm Rdcfiticnct « ith its associated edema and 
of the gi tro intestinal tract »s to be asoided thiainine hvdrochlotide 
and ribofiatm slioiild be admim tcred parcntcralK 
A patient bemtt prepared for casme or duodenal surtten nws wtH 
rccen e I nO me of i inniin C ’ ^ me of mcotinic acid 2 5 me of thu 
nunc ^ juir of rilxfliMO and S mg of Mtamin K There a not * 
specific tndicition for tifiimn K in ill panents with lesions of At 
stnniicb 'ind dutidcnuni However when there is a moderate hspo- 
prr rJin miunenuj or if the gistnc dramaoc is blood tin ed itisMiK 
to idmmisfcr ir v m « 

Anemia -I xcept under iintisuil circumstances patients 
be operated upon unless the hcmoqlobm )c\cl is 
per cenr Those who Ime hemoglobin Icsels belos /O 
should rcccisc (dnod tnnsfiisions prior to op ration A suits 
extract should lie ndnunistcrcd »f the blond 
prinnrs pernicious memn If hinl, blood is flsaibbfc . 

should be rcitK for immediate use during the operatn e an 
mediate postopcfirnc period In the absence of a Inno^ 
able number of donors should be tsiilable diinn" this pcrio ^ 
piticnts »5o not stuui operations well and the\ .u 

go into shock thin ire piticnts with normi! hcftio iw'n 

©ASTRO ENTEROSTOWy OR SUBTOTAl SAST8IC RESECTION 
In the course of dngnosts of pittenK destined to is 

cmcrosrom) nr i subtotil gistnc resection an x ra\ j of 

midc of the gisrro mtesfiml tner If there is eviae 

complete obstruction continuous suction drainage , ,j}, 

instituted Dch)dntmn if present k freated w itb^« of f’’' 

iddcd Mtimm prcpintions to insure dioxide prot'*” 

Mftmins Dctermimrion of the scnim chloride can 
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and blood hemoglobin le\els arc made at the time of admission and 
at fort) eight to sevent) t\\o hour intcnals during tl\e preoperative 
and immediate postopentiv e periods Fluids sodium chloride vitamins 
plasma and blood are given as necessary to restore and mtintam nor 
mal ph) siological balance 

Frequently after tvvo to five davs of suction drainage the edema 
of the stomach is decreased sufficicntU to allow food to pass through 
the pvlorus Small amounts of liquid or low residue foods are then 



g^istric residue may be determined b) aspirating the 
CO ^ A morning and each night and measuring the amount re 
evident that the gastric or duodenal passagewav is 
section drainage is again instituted Such a regimen re 
ten ^ f ® ten da)s for adequate preparation Graham^ advised 
Wood da)s of preparation Provision is made for adequate 

period P^^sma to be used during the operative and postoperative 
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Diof Following Subtotal ©arfrectomy or Sastro enferostomy-P/tvj 
ously /olJow mg operations on the stomach patjenK often recened 
no nonnsfimcm by mouth from four to seien dajs and occasioiuK) 
longer m cases Mhich presented special numtioml and rcch^csldiffi 
culftes The advent ot the Abbott Raw son tube” (Fjirs 48J and 
has facilitated immediate postoperative (cedin’^ In the. manner nutnent 
material is administered during the first fevi d3>s of the postoperjure 



^ f,g 48 ^ -Disgard s method of c^tenommg the tube through a ga«i 
mg in the abdonunal wall 

period Mhcn the demand for mitncnt material liiireo 

body IS belietcd to be the greatest Bi ^ „„„tjintd o 

mdttcibng tube continuous suction „ uhile minW 

stomach m the region of the surgical bel«« ‘ ' 

material is fed by slot! dnp into <''";?™’'Xh preten' et®'" 
area operated upon Decompression of ® M to W’" 

tension on the netvlv placed suture „„5eal caft) 

and the spilling of gastric contents into the pen 
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Figure 483 shows the position of the tube and its outlets at the com 
pletion of operation The tip of the tube which is inserted by the 
naso esophageal route into the stomach before or during operation is 
manipulated through the stoma into the small bowel when the stoma 
IS completed The more recent innovation of Bisgard** which consists 
of exteriorizing the tube through a gastrostomv opening m the ab 
oominal wall (Fig 484) presents advantages over the naso esophageal 
route This technic reliev cs the patient of a great deal of discomfort 
reduces the possibilit> of rcspiratorv infections and eliminates the 
possibility of laryngeal edema^® which has been reported with in 


TVBLE 1 — JFJUKOSTOMV FPEDING 
added to the rc^lar feedings once daily 


cup orange juice 
^ egg 

J drops Tiosterol 
J drops haliver oil 
I Hams yeast tablet 
hm} Feeding 
^V> qts milk 
1 Pt cream 
cup sugar 
1 cup flour 
V> cup peptone 

lingers solution 
or 

^\ater 


Carb Prot Fat 

Gm Gm Gm Calorics 

10 6 6 VO 


IS 45 52 5 

20 15 100 

150 

90 15 15 

JO 

355 153 154 3458 

1000 cc 


1000 cc 


plus 1 tsp salt 

ssohe sugar m s atcr ^dd peptone After both peptone and sugar 
^ith “‘ssoUed thoroughh in the water heat for several minutes Mix flour 

and ih n make a smooth paste Mix peptone solution with flour 

' “ting mixture to a boil quid ly over hot flame do not allow to boil 
of j keeping at a subboiling point unul it thickens to the consistency 

ot thin flour paste Strain cool Keep in refngerator 


j-g naso esophageal catheters Gastrostomy wounds have healed 
P aiy following removal of the tube on the fourteenth postoperative 
rainage usually ceased m tw entv four to fortv eight hours 

^ feeding is first bv vein then by jejunal tube and 
slmo^ iDOuth On the dav of operation nutrition is entirely or 
and 5 in the form of intravenous 5 per cent glucose 

hour glucose in saline solution As early ns eight or ten 

oP'^ration sterile 5 per cent glucose solution may be ad 
Posto^*^^^ ^y slow drip into the Abbott Raw son tube On the first 
porative day feedings (Table 1) containing approximately one 
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cnhric per cubic ccntinicter of Buid tjtc started In the next feu dau 
lltc ic|iinostoni> feedings arc increased as tolerated b> tk patient 
and nt the same nmc the mrraicnoos fluids are graduilly reduced On 
the fourth postopcratixc da\ water js alJoucd at the rate of I ounce 
in hour and suction ispiration of the stomach /sd/sconenued maker 
nirc hours ntcrciftcr suction ts discontinued as tolerated h Ae 
patient \ friKC juice gchtm mixture (Table "*) is started on the fifth 
or Sixth dit It the rate of ’ ounces exerx second hour OnthefoJow 
inrr <}it the amount is increased to 4 omces and the fruit fUKre celann 
tnivturc IS ikcmatcd with an equal amount of oatmeal gruel (Table 
) cverx second hour Tlic amounts arc then increased to 6 ou ts 


TMU F 2 FI \TI\ A\D CRUEL MIUURES 


rmi It ce and Ofhit t Murmrr 

Ou CCS 

Grams 

C»* -5 

P r Chinee 

Gclatm 

1 

20 


I-3ctmc 

4 

1 0 


Jiiicc of one orange 

Hater 

V 

1000 

17(3 

G t«l Untfre 

Cereal gnjd foirmca) 

1 arlej or commeal) 

K 

TO 


Aldk 

H 

4 0 

31 D 

Lactose 

4 

I 0 


per feedint LTsviilfx on the cicxcnth div J ounces of 
poached CLff custard or gelatin is iddcd to each gruel feedin un 
tlic thirteenth da) a scinisoft diet is idnunisteted 
first idnimistcfcd mtfuenousK then bx jejunostom) f«dJn 
fimll) b> mouth 

The icconipmxinff graph {Fig 485) shows such a rceom Kg 

IS applied to piticnc SV following a subtotal gastric 5 

must iic remembered tint the fccdinq program outlined 
a guide Some jiaticnts -ire able to procress more T ^ 
others emnot tolcritc oral feeding at the rate outlined sc p 
IS an individual problem Patient SV received an ^ 
cnlones per day for the dn of opcrmon and the first P natiews 
da^s The scrum prorcin Joel ri>c hemoglobin lev eland 
wcicht were all mainttmcd at the preoperatjve 1 [iis 

tensive svtrgcr) of the stomach and duodenum n , -omuif 
associates'" Inve sliow n thit when a hi"h caloric n a 
tamed the hcmogjohin level the serum protein rjjjr ik 

weight all show a progressive decrease J,' j ^""^,„perame n 
maintcmnce of 1 high calonc intaU will 
hiditv and moftjhtv Such 1 program mee s ail 0 ^ 

must be accounted for m the proper postopen 
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patients who have had gastric and duodenal surge!) (1) fluid balance 
(2) electroKte mtal c (3) daily caloric meal c (4) vitamin intal c 
()) protein intake 

Occasional!) following gastric resection the distressing s)mptoins 
of post^andial distention or quick filling of the jejunum are cncoun 
tered These S)mptoms are (I) feeling of cveessue fullness (2) ab 
ominai cramps (3) profuse perspiration (4) palpitation and (5) 
'weakness When these patients return for follow up visits several 
"ee s after operation thev ma) m addition complain of a failure to 


5% GLUCOSE aooa 4 

IN-mfiVENOUSW 1000 1 



WSTRCSTOlW «0Qo-i- 


■lllllllll 



I OaVmecU Hr I 

fr ice ?elAl nmxt r 


■iiiiiiilil 


^ g 


Jl r tfe a itj alor c ntake 
in i a a ^ r op rat n 3*5* i s 

I'JukJ and caloric intake of paoent (S V ) following subtotal gastric 
resection 


'>ne reah? ^ ^ good appetite THk is easil) understood v\hen 

of a part^^f capacit) for food has been reduced b\ removal 

amount of f ^ stomach Their appetite is satisBcd bv the small 
food uccessat) to distend the gastric stump and this amount 

IS not sufficient to meet their daily 
U) *rbe distressing sjmptoms are casil> overcome 

such as c more frequent feedings (2) giving drier foods 

Pf>hrncs cereals toast cracl ers steamed nee and baked 

nstcad of the more liquid foods (3) ha\ing the patient he 
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Cjiloric per cubic centimeter of fluid are started In the next few davs 
the |C|imostom> feedings w werea^d ss cakcsced hy the patieM 
and nt tlic same time the intratenous fluids are graduaflj reduced On 
the foimh postopentne da\ water is aDoued at the rate of I ounce 
an hour and suction aspiration of the stomach is discontinued on alter 
nirc hours TJicrcifrcr sticnon is dtsconmued as to'ermd fa/ ife 
patient A fniit jvncc i»chnn mixnirc (Table 2) is started on ne 5fn 
or sixtli dn\ at the rate of ounces cters second hour On thefo)'o« 
met da\ tfic ainnunr is increased to 4 ounces and the fnit juice geli t 
mixture IS altcmitcd with an equal amount of oamiej) (Tahe 
■>) c\crx second hour Tlic amounts are then increased to 6 oarcc< 


T\iur 2 -~<fi\tis \nd mirEu mixtures 


Iruit Juice arti Geijfin Mittire 

OUtlCK 

Gl r« 
Grjtns P 0 nc 

CeJatin 

1 

20 

Ijctose 

4 

1 0 

Ju ee of one onnge 
atcr 

51 

1000 170 

Cmel 1/ xiti e 

Cereal paid (o-umcal 
{ 3rJe> or commah 

16 

JOO 

Milk 

H 

40 

Lact se 

4 

1 0 no 

pee feeding Osiiall) on the eleventh dav 5 ounces ot cetta! 


the thirteenth das n scmisofr diet is administered 

hrsf adimnistcred inrrai cnousli then h' ;c;\inostom.\ fcwin 

hinll> mouth ^ 

The icconipnns me pnph (ri*^ 485) shows such a feeam 
ns applied to patient S V following a subtotal gastnc ^ 

must !;c rctncmhcrci) thtt the feeding pro ram outlined senes 
a guide Some patients ire able to progress mjre 
others cannot tolerate oral feeding at the rate outline a 
is an individual problem Patient SV receded “n jj(„e 

calorics per da> for the <!av of opcntion and the rrst P ^ 
da>s The scrum protein level the hemoglobin level a ^ 
weight were all mamtamed at the prcopemive I"-* 

tensive surgerv of the stomach and duodenum li.,cnotniin 
associates’’ have shown that when a high caloric m ^^5 

tamed the hcmoglohin level the serum pittcin lev . jV 
weight allshow a progressive decrease ' topeiame’"'’, 

maintenance of n high caloric intaLe will ^ 

hidit) and mortahtv Such a proenm meets all o x oJ 

must he accounted for m the prop r postop 
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patients ho ha\e had gastric and duodenal surgcr\ (1) fluid balance 
(’) elcctrolvte intake (3) daiK calonc intake (4) \itamin intake 
(J) protein intake 

Occasionall\ following gastric resection the distressing s\nipioms 
ot postprandial distention or quick of the jejunum are encoun 
tcrcA ’These s\ mptoms are (1) feeling of cxccssue fullness ('*) ab 
dominal cramps (3) profuse perspiration (4) palpitation and (a) 
Weakness UTien these patients return for follou up Msits se\eral 
uecks after operation the\ ma\ in addition coniplain of a tailure to 
££. 



A rae« da l-f cator >nt k 

j In lua A cf r p rat n 0 4S* e t 

's -Isj-l/oid and done mtale ot panem (S V) foUoomp subtotal gastnc 
rejection 

on^ Spite of a good appetite This is casil\ understood \\hen 

^ c realizes that their capacity for food has been reduced b\ remo\al 
aiTift stomach T^eir appetite is satisfied b> the small 

of necessary to distend the gastric stump and this amount 

three times a da\ is not sufficient to meet their datu 
b\ f “The distressing sx mptoms are easih o\ ercome 

L ^ returning to more frequent feedings C*) giunc dner foods 
as cooked bland cereals toast crackcre steamed ncc and baked 
l»«tatoes instead of the more liquid food-. O) haxmer the patient he 
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do«n for fifteen to Went) minutes immedotelj ettcr each feta 
and (4) restricting of fluid mtaU to the periods between feedmes. 

It IS seldom ncccssnrs to h>drochlonc acid following ojoj 
tion In ulcer eases an achlorh>dria or hjpochlorhjdna is higWv 
desirable In eases operated upon for caremoma there is often no pep. 
sin to be actuated b) hvdruchlonc acid but small doses of h)dto- 
chlonc acid ma> sometimes gi\c svmptomaiic improsement especiiHv 
if there is a tcndcncs totvard diarrhea 

TOTAL GASTRECTOMT 

Following a total {^astrcctomv patients require special consideration 
Ac tlic time of operation an Abbott Rawson tube maj be inserted be 
\ ond tlic area of anastomosis b> the naso^sopha ea! route or a sin !e 
lumen tube nia\ be msened m the jcjunum b> jejunostoms The in 
tniv cnous fluids and )C|unostom\ feedings arc begun as outlined for 
subtotal gastrostomy I he jejunostoms feedings arc continued for a 
longer period of time Usually nothing is administered b\ mouth until 
the setenth postopcratac day \t this time water is begun by nwwb 
at the rate of ’ ounce an hour Hetween the tenth and welfth dij 
icjunostoiiu feedings arc given bv mouth at a rate not cxcetJa^ ^ 
cc per hour or 720 ec iniwcnu four hours AttheendoftwoweeVs 
small feedings or blind foods such as gelatin cooked cereals a d cus 
tirds arc given in 2 ounce portions cverv two hours to replace the 
liquid formula fccdincs \\hcn these feedmes are w el! tolerated tr 
amount is graduilly mcrciscd so tint usuilly at the end of threeuKkJ 
SIS feedings of a semisofr dice ire ingested each dav 

Symptoms of pntnarv pemiciois aneiuu have been repoired to 
lowing subtotal gastrcctonu and therefore it is ess ntiaJ that an 
pcmicioiis anemia factors be idniinistcrcd There apparenth is w 
indication for In drochloric acid since there is no peps n to be ac 
vitcd Sccondirv ancinn Ins been reported follow comp cte 
mo\ al of the stonuch T o combat this coiuplication^oi in t e o 
of a stable fcrrovis sulfite solution is administered The 
vitunims ire best continued over a period of weeks - 

siv fccdincs regimen must he continued for sev fwl montm po p ^ 
HveJy and then the diet ma\ be slowlv auemented until a mo 
diet IS tolerated 

POSTOPERATIVE COMPLICATIONS 
Pulmonary Complicafions —Important among the 
may follow operations on the stomach and jf,n four 

and atelcctisis Atelectasis may occur during the hrs 
hour period after operation Symptoms are . g^jnimatiofl 

respirations ind modente to severe cyanosis author 

shows evidences of a decreased aeration usually at r j, 

without thick coarse rales Partial everv hour If 

cirbon dioxide inhalations for two to three mm 
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the patient has difficulty m coughing up thick mucus the trachea 
should be aspirated b> means of a small stiff rubber catheter as his 
wen described b\ Haight and Ransom Blind tracheal aspiration is 
a Simple procedure which is easily done b> the intern and it is 
lunhcrmore \ery effectne More advanced cases and those with es 
taWished atelectasis should have bronchoscopic aspiration 
nemorrnage — With continuous postoperative suction drainage of 
the stomach the patient usuall) drains 100 to 200 cc of old dark 
ood during the first six hours If this drainage continues for more 
t an SLt or eight hours or if the drainage becomes bright red m color 
operation may have to be considered However in most such 
patients bleeding will stop if supportive treatment is provided The 
patient should receive blood b> slow dnp transfusion and blood should 
c available for emergenev use A constant vigil should be kept for 
^niptoms of shock If operation is necessary the mucosal aspect of 
estoma should be inspected and the bleeding point closed b\ suture 
ediage and Pentondis — If continuous suction aspiration is used 
ter operation leakage of the stoma suture lines seldom occurs Leak 
”’*1' result from an insecurcU dosed duodenal stump If at the 
h the patient continues to have an elevation of tern 

p ® oulsc rate leakage should be suspected Either 

peritonitis or a localized abscess maj develop Sometimes 
uodenal fistula develops Such a fistula mav appear about the eighth 
enth daj with a rather copious drainage of moderately clear fluid 
enstant suction as described bv Lahev** is the best method of treat 
J"" tfiis condition If the material obtained bv aspiration is excessive 
n amount it should if possible be refed into the jejunum to prevent 
^^P^ttton of electroI>tes and enzvmes The severe irritation of 
t skin caused bj the small bowd content mav be treated with 10 
aluminum powder m a base of equal parts of Hnolm and zme 
® ®’^tment or bv a mixture of Fullers earth and mineral oil 
Conjunction of Ne^Iv Forrwrf -Nonfunction of the stoma 

be due to the edema of hv poproteinemn vs demonstrated bv Bar 
Ravdin and Frazier v The edema of h> poprotememia is further 
accentuated b> edema subsequent to the trauma of the operative pro 
wdure and possibly bv mild transient infection Patenev of the stoma 
•s observed as soon as the serum protein deficiencv is overcome by 
plasma and blood transfusions 

An indwelling double lumen Abbott Rawson tube (Fig 48^) in 
serted at the time of operation is a great aid in the treatment of dclaved 
function of an operative stoma Such a tube makes possible continuous 
Of Intermittent aspiration of the stomach while nutrition is maintained 
through the second and longer lumen which terminates m the jejunum 
helow the stoma A tube of this type usuallv eliminates the possible 
*vecessity of a secondary operation The tube is left in place until 
adequate function of the stoma js demonstrated 
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In tl.c event tint en Abbott Rtiison tube has not been used f.il„ 
of function nuist be tteated In continuous or intermittent ispinoon 
of tlic stoniicli by a I ctin or similar tjpe of tube Hjpoprotememii 
should be ugotnusly combated yiith multiple transfusions of Hood 
or jihsnja Tlicsrojna usuaJIv /unctions after four tostxdijs of aspin 
non If It the end of two weeks f-iilurc of the stoma to function is 
demonstrated In \ ni\ cxainination a secondirv operation must be 
considered At this time some provision should be made for jejunal 
fccdintis 
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HYPERTENSION IN A CASE OF HYPERTHYROIDISM 
ASSOCIATED WITH ACROMEGALY 

rREDEriCK A Botiie AI D FACS* 

suffering from h\ pcrfunction of more tlnn one ot the 
o internal secretion present a complcv clinical problem The 
anal °i?*^ experience is m this field the more difficult it becomes to 
the<:p^V phssical findings to determine the number ot 

such ^ contributing to the clinical picture presented b\ 

distiirh^ After -u e has c determined the glands in \\ hich there is a 

so inte^”''^ f'^i'ction their interrelationship and intcrdcpcndcncv is 
fore some cases that considerable studv is nccessars be 

conuHpp niade as to the proper treatment I svish bnefls to 

thifordicm^ problem presented h\ the patient suffering from h\per 
detail T ''‘tb acromcgiU and describe such a case 

find ^ ^bis patient had h>pcrtcnsion contrarj to the 

ofanv f blood pressure in acromcgalj In the absence 

^'Tiether A factor the hs pencnsion was diagnosed as essential 
Sbnd war obscure disturbance m the function of the adrenal 

^Ve hav bvpertcnsion is an interesting question 

function of 'cars that enlargement and increased 

first In giand frequenth occurred m acromegal) 

"ben Loeh o ^ occurred was acquired m I9'’9 

anterior lobe^ f ^ isolated the th\ rotropic hormone from the 
function of th P^roitarv and produced enlargement and increased 
animal It c- ^ ro\roid gland In injecting the substance in the lower 
patients rece ^ ^ obsened clinically that not infrequentlv 

^^tract for hormone m injections of the anterior pituitary 

^unisof h^A L pituitary function ha\e developed s>mp 

Da\is ”b>roidism 

teases of the status of the thvroid £,land m 166 

'^ases the "j occurred at the Alavo Clmic In eight> si\ 

adenorm ^ ^ described as enlarged Of these eighn six 

tuentvfour / found m fift\ three the gland was palpable m 
colloid in sc\en and in n\o cases a 

P’^ttions in found The adenomas reached large pro 

tnetabolism ® P^^ents and caused tracheal compression The basal 
^Snize higher than normal m 116 cases We rec 

Periods of pvo^ ‘TOurse of a case of acromegaU is punctuated b> 
--- — — =tcerbation and remissions The clinical findings par 

_ ^Kociate ir, c ' — ■ _ 

^"r?eon Presb\'tPA School of Mediane Uni crsit> of Pennsjlrarua 

“>’tenan Hospital Philadelphia 
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hjpcrtcnMU cinngcs in ihr e>f p oukIj the Udney fund n » s owid nd 
ancrio cicro 'hail not r? npm\e 1 1 C) ond the d prre t e should fi dm , 
<( her ape ffcrc m cnbrpnncnt J the ihjrod gla J at th tme Th 

li3}.n )sis % as ( acri i cpa)j ( ) atim luc to x rs) trcitment a d (3) 
f > penen in / 

n c j aticnt rein me I in iht hosp tjl fi\e davs and by jhar vrre zYt at j 
had 1 tappe red TIic r cntpcnologist ontinued x ray thenp o erth pn. •) 
and at c trean ents o\er the alfcn I for the hypene son She i mJ 
m tfc It ti c h spitit in f I niary 19J9 In the inter al there t jj a pra ’ 
ificfca c in the s /c of tl t tDDjtue t IjicJj caused mirlfd th le g f th 
sjKcch 7 /) rc « rc n otl cr chanpes of anv s gnificance The blood pr u t 
\ as 10 J30 Slie reni inctl m the limpital for oat month Me rci gz 
senes of x raj treatn enis Tl ts pr caution as taVen because of the ama vihc 
a as th tffj ( i hue le einpetl (r im the pres ous x ray rr acme cs 

fhinnp tftc s ccccd i p e pliieen n nths tf ere \ as c n iJerable impro tuifri 
m fer s n d crapj Tl c acr niep l> apparenclj sas ac a standstill and th 
tnnpuc h I r eje I m sire so that tl c patient s speed became dear r SI e t ltd 
penods of mcrea e in til o { pr ssurc accomp nieJ by ners usnrss In 4 just. 
fWO si c s a Operated up si for a Lcn cn lesion of the ncht breast 

fn \tij IWJ ahlnupl the acromcj.al> lad not m dc further piegteis o 
cla cal i>i iptoms of hj pctihj roidi m de\ doped anj there fas a p ogsmt 
los of \sci(.(w \t tl I t me molcratc noluUf cnljr^cmcTii o^ t^t thjt ui d» i 
s as note I tl e i at ent experienced per I* of h arseness and began to ha e tholr 
I c hsujtl anee^ i lorc pron uncci) when he as m the itcsimbefl position In 
S end cr IWt sic lejnn t soffet from set ere head cht 
I ee ini iff n ire con tint until I er a Iro a on to the 1 1 Jaou ry ! iWi 

\ carcfi I cl cck up re sled that il ere re no pioftnssi t chinces m the cro- 

incj. t> Tl e 1 lor I pressure as 210/U0 \3ndct sod um ajtjnsl the bl a pw 
jfc fell fn in tl s /ifnre t J fi/ll8 sho inp that 'he d stole pressure ^ 
somewhat fixed , 

Rf entgen stu I) of t! e skull shm ej sJ ght increase in s le of m s iia ^ 

(he time of tl e pre u< exjm nation t\ o and one h If jea'^ ‘ " 

a| o marc kpres ion of the ff or « th encroarhjnem on 'he sphe Q ' 

Ttie ih ckcninf* of tl c cr n \ sault lal n ' sneteaed apptecabij 
precious ex niman n \ raj of the elesr dm el th t th t r 

areas in tl e r g) t lo cr ccr ical reg n prolahl) m'htti noftb 

Til tnclea as i oc apprccubK c ttifrcwd or displaced . . jfj_ 

thjro I sho sc I the nodular po i r n ore rnatked on th ' a r 
CMC tiling stcll licl \ tie sternum on loth sides Sight press r 
pr luced marlvc 1 ot tructi c signs . , j d 

laonpoc pic examination as lone \ uh a gtr 
h ted marke 1 tl ickening of the arjtcni d js s fSt <■ > 

arj I noiil rep on I cmg greaser tha i n the rpht ^ ■ruj #)<■«;(>- 
I tj, and firm t ol tn ct the \ cs of the htjnx and to J ^ ^ 

car ho}.ram s as csscntiallj normal BI o 1 and u me aratj^cs ^ 

I loi d St ffar " as 1 7 mg per 100 cc n\ the lasat m wo jfjjnJ bo 
I i c 1 7 ketosteto ds w ere le t I an I foi I to be l8 mg « < J -4omr?sl)' *' * 

. —j .. — I rcbtvt lowt 


normal and is in keeping 
time 


TIic patient s as place 1 n tl c r ut ne prTOP ^ « 5 .r» ''O 

ccsim She impro cd cl n call) I u Icr ha al , ,pn unler 

liter asplu 36 On Jan arj 21 «xcntecn d >a « “ . _ j Th' I 

tracheal anc thcsia I remo ed in toto Us tight lotc » .,3, „<«)* of 'b ' 
c rendeJ "tlf de media tnum The path ’ 
temosed was toxic nodular goiter vith almost complet 
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The pauent responded satisfactonI> after operation and the headaches were 
reucted immedntel> The heart sounds were of good qualit> at all times and 
there were no signs of a failing cardioxascular s>stcm The blood pressure fell 
»nd was maintained most of the time between lM/104 and 170/110 On several 
occasions l cc of adrenal cortical extract was given when the pressure fell 
«Qw 160 to prevent an adrenal insu(Hcicnc> from dcvclopmv. The patient left 
e hospital eight daj-s after operation having made an uneventful recovery 
"It instruraons to return to the hospital to have the otlicr lobe removed m 
weeks In the intenal between operations the s>mptoms of h>penh>roidism 
1 almost completely disappeared the headaches had been relieved and she 
m weight She also noted relief from dvspnca and obstructi e 
leve/ '^hen resting The blood pressure had rctumc 1 to the preoperame 

2J hospital the left lobe wis removed on March 

suDe 1 * extended well down m the mediastinum \ll but the 

Kich^th^ ^ k excised Tlic postoperative ctursc was identical 

.p,. , ''hich followed the first operation even to the use of c iriical extract 
several times for the fall m blood pressure 

studies revealed that the clinical picture of In pertin roid 
ther ^ disappeared the obstructive svmptoms were relieved 
recurrence of the headaches and the sensation of pres 
tensio ^'hlch she thought was due to the hvpcr 

still Examination eight months after operation revealed 

Sion nf k At this time the patient noticed a rcces 

of pro deposits in her hands Tlierc was definite return 

her j the excessive hairv growth on 

gjjj ^ 3nQ legs had receded She was able to breathe more freelv 
ihe eve XT There has been no increase m the prominence of 

more ‘vlanne and Rosen^ found that exophthalmos ma> become 
resection of the thvroid gland Davis 
occur m a patient who had a persistentK 
The ° of th) rotropic hormones 

Was performed in stages since the patient 

^ believ ^ surgical risk The course after both operations 

sutuabl ^ *”^**'^^ The acromegilj pre 

7eTu!ts^ Jirrested before the time of thvroidectomv The earlv 
^^Sarded^^ niost encouraging but this unproved condition is not 
IS ^ outcome and a later report inaj^ be necessary 

before shown that in some instances it tal es several vears 

coiirc« determine the effect thvroidectomv will have on the 

urse of the acromegaly 
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RADICAL PANCREATODUODENAL RESECTION FOR 
ADENOCARCINOMA OF THE HEAD OF THE PANCREAS 


William H Erb AID FACS 

I HE dc\ clopmcnt bv Whipple i Bnmsclraig and others of isnrsicil 
tcchmc for the radical rcnioial of carcmoma of the head of the 
pancreas necessitates an earlier diagnosis so that more and more cases 
maj be found operable at lapirotom} Until this development, it was 
[,oo<} ;ud£»mcnt to observe a ease of painless jaundice for sn weeks to 
tu o montlis \v ith the hope that it vv ould pros e to be catarrhal jaun 
dice as surgerv had so little to offer Todav however we know that 
ibis tlclav ni3> be s»/Rcicnt for an operable lesion to gro» into an 
inoperable one ith this m mind Tables I and 2 have been con 
structed to aid in the difTcrcnttal diagnosis of surgical and nonsurgiai 
jaundice of the hepatocellular vanctv The diagnosis of hemohtic 
jaundice is usuallv suflicicntl) clear and it is not included in the 
fables The papers of Waugh* SnclM Nadlcr and Butler* Olwin.* 
Holbrook ’ I note and Carr" and especially that of Mever and Stei 
inann* have been frccl) drawn upon m formulating' the tabes 
Space docs nor penmt a derailed discussion of the difPwrntia! diag 
nosis as outlined in the tables It is obvious that a clear cut differen 
nation cannot be made on in> one point rather the dugni^ mwf 
be nude on lie composite picture 1 his picture is made up of a com 
plctc survey of the patient at frcqucntlv repeated intervals One must 
also take into account the fact that larc m the disease 
jaundice causes considerable liv cr damage and that therefore the tin 
ings m hepatocellular and olistructivc jaundice tend to be sim ar 
The Graham Cole rest gcncnllj as in our case simply shows 
visualization of the gallbladder Foote and Carr® 
technic which should be of great iid in differentiating hepar c 
x jaundice from surgical jaundice Their technic consists m S'" 

750 mg doses of lodcikon (tctraiodophthalem sodiunij m 
,yof 10 per cent glucose at twenty four hour mtenab 

CISC w ere taken tw enty hours and atjam forty eight , 
administration of the hst dose of dye In this ^ '^nTn'mon 
bibarv sv srem is \ isiMc rf rhcrc is an obsrruction ^ 
but It IS not visible if there is nn intrahcpatic bloc iQfjtjoii 
If a definite diagnosis cannot be made then Djnent cin 

IS indicated If the lesion is not surgical the harm ° and 

be kept at 1 minimum with adequate prcoperativ p y 
conti nuous spinal anesthesia 

AKociare in Surgery UnJversK> of Pcnnsylvan a Chief of S gs 
Horinl Rilley Park Pennsyiranu 
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REPORT OF A CASE 

Htfory-M B a woman aged fift> two >can, was admitted to the Ta>lot 
hospital on October P 1943 under the care of Dr Richard Owen Eder past 
neJical history was insignificant etcept for an attack of jaundice m childhood 
ihich threatened her life Since then she had been sell until a year before 
idmission at which time she began to complain of saguc mJigestion and gas 
l^ns These symptoms became more annoying until she was admitted for study 
rhere wis no recent history of jaundice or of pruntus 
b mn«f rti.-Routtne pbysial ermnnition was essentially negatuc except for 
' nurked scoliosis of her spine 

Dr \ \1 Sharpe reported as follows on the gjitro tntestinjl x riy ftriJtngs 
uoroscopically the heart and lungs appeared normal Abdominal control ex 
•050:6 There is a marked spinal curvature which consists of a nght sciatic 
coliosis a right convex dorsolumbar scobosis and a cervico-axial compensatory 
l^r ihoraac curvature The esophagus and swallowing function were normal 
^ 0 enal cap was relatively large but filled completely and empued readily and 
pressure W uh the patient prone there was a rounded pres 
ore elect on the inferior surface of the duodenal cap The duodenal loop and 
appeared normal The stomach was emptv at the six hour 
L of the meal was approaching the cecum In twenty four hours 

was distributed throughout the large bowel Results from the banum 
„ ne^uve The Graham Gale test sixteen hours after oral admim tra 
vnnfn to show any evidence of a gallbladder shadov Inference 

gallbladder of any background Most of these cases are asso* 
mall However pauencs clirucal history and the presence of a 

lairm. pressure defect on duodenal cap aroused the suspicion of early 

of the pancreas or common duct” 

ecion ealed a mild icterus and a palpable mass in the 

adex Ift 8*hbUdder The van den Bcrgh test was immediate direct icterus 
°Qits and quantitative serum btltmbm 14 mg per 100 cc. of serum, 
tils «tmoglobm 83 per cent red blood celk 4J40000 white blood 

neutrophils, 73 per cent lymphocyxes, per cent monocyxes per 
In 1 P« «nt basophils 1 per cent. 

^ougb"d clear-cut picture of malignancy of the pancreas it was 

Tis^Ie to re-evaluate the patient in two weeks time our decision may 
Jondice^h^ ! *”'’**^ * laparotomv performed on a paaenc with catarrhal 

or screen this Ume In the meantime, the patient was prepared 

Th/i? protein and high carbohydrate diet bile sale and vitamin K 

readmitted on November 1943 Her icterus index ha 1 
!!£. II. T 'lumtitaave bihrubm was 5 mg per 100 cc and cholesterol I 8 
? prothrombin wa, normal 


pmafa^ ■^87 488) —On November 9 194 j under continuous 

ion 3 laparotomj was done through a right rectus mci 

^ mas gallbladder and common duct were exposed 

ITjg appeared movable w-as felt m the head of the pancreas 

drained f gallbladder interfered with exposure therefore it was 
lecidcd colored bile A radical resection in one stage was 

dosed stomach was divided proximal to the pylorus and 

Fhe fY, ^ °*^odcnum was freed and divided 5 cm distal to the lesion 
ttnfor^lTK” isolated ligated and divided The closure was 

^d by interrupted sutures of silk The bodv of the pancreas 
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«as llien bisected 3 cm from the lesion Two distended ducts «erf 
separately ligated and the pancreas turned in with silk The head of 
the pancreas was markcdls adherent to the portal \ein and it had to 
be freed from it b> sharp dissection The jejunum could not be 
brought in contact with the gallbladder without tension probably 
because of the marked scoliosis but as the distal end of the duodenum 
was readily available I made an anastomosis between the gallbladder 
and duodenum Sdk was used for the serosal layer and catgut for 
the mucosal m all the anastomoses Follow ing this a routine retrocobc 
posterior gastrojcjunostomv was done Two cigarette drains were 
placed ncYt to the bisected pancreas and brought out throu h s stab 
wound The peritoneum was closed with catgut the anterior rectus 




m the openti e note ^ 

Fg 488 Schematic rcprcscniauon foil ving an sc moss Pa t 
y erse colon arc not sho mi for the sake of clar 0 

sheath with catgut and tension sutures of wire and 
The patient received 500 cc of blood and cc 
on the table 


P fh I g I R P r- The pe c f vs ^ s I 
wul atypical glandular sen t 
m totic figures The infkrtu 

wlidi seems to shov that the . , 

parenchyma of the pa cress s hrgely 




ire ho inp m rked jpl« f j), 

etOKlJlllh '! ‘""f ff, „ JTI. 

; I m r h 5 n > b"” ” ^ ’ jlihougb * 


la of pin 
nioodi ^'5 


Islets of Lanperhans are 11 pre erved Diagno is ad no 

p ,1 p al C t -The postoperan e cyone s , j g a 1 

eenstecn suet on as m ntai ed for llm d»> ! «■''> J ^ »* * : 

a s eek Starting on the th rd prat pent ' I, aab »" '* 

p stoperati c d V tkere .aaa pr fuse dran ge from 
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^ ^samcd to be pancreatic juice No bile t\as e%er noted in this drainage 
Tea dajT after operation the Aan den Bergh (quantitative) had fallen to ’5 mg 
per lOO cc and tv\ent> three davs postoperative to 1 9 mg per 100 cc with an 
ictems index of 50 units The patient was discharged from the hospital on her 
twenty third postoperaove da\ 

Follo^g her discharge from the hospital the patient s course has on the 
o e en tnurtlj satisfactory She has gamed strencth and now follows her 
acnvities. There has been a minimal gam m weight In spite of the absence 
t> external secrenon of the pancreas she had no untoward symptoms until 



i 


J 


^ ray film showing functioning gastroenterostomy proximal loop 
air Outlining gallbladder and biliary radicles. 

’^irch, 1944 , 

^®rybo\^ei noted a heavy yellow-orange colored discharge with 

*tinff p, °^®'ement which at times caused inconanence In April she started 
pro*”^t (Parke Dans) 5 grams three nmes a day and the dis 

’^rther trouble ^ Since then she has continued taking these wnth no 

^ ^^0 *•— A check up gastro-tntesanal -x ray study v as made on June 

^ sune^ j stomach duodenal cap and a portion 

'IWostomy^CT^ duodenal loop are missine There is a well functioning gastro- 
stomal appears to be the only exit for the opaque meal from 

0 the small bowel Ninety five per cent of the meal takes the 
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eflcrcni small l)o% cl loop path\ a> approTimately S per cent se ms to 4 
lack tl rough the afferent loop mio the gallUadder The stomach is empty 
at the cn 1 of tlic n e hour penod Thctt are no intrinsic organ c lesions biA q 
the stomach or small Lowel cotU or evidences of pressure defects from eitnnsi 
glandular n etastascs 

On Jul> 6 1944 the tan den Bergh test uas negative and the ictenis i d 
«3S J units Tlie Wood count shot cd 78 pet cent hem globin, 4 140 000 rd 
I loo 1 cells and 4400 \ hite blood cells \iith 67 per cent neutrophils, 32 pet ent 
IjTnphocjtrt and J per cent cosinoph Is. 


COMMENT 

\ successful raJital pancreatoduodenal resection has been reponed 
Although tt IS the consensus that the hiliarv tract is preferably anas 


T\ni.r l — tABORATORS AtDb IS THE DtlFEREVTlAL DUCNOSIS 0? 
SlTRCICtt AND SOSSmciCtL lIEPATOCElXCtAR JABXBICE 



Surgcal 

N s tgicd 

It ngn 

MiLgn t 

HepatewW t 

0 Citanha! 

\an d n h rgh tc t 

I) pha c 

Drect 

B phasic 

Icterus n !e 

20 to CO 

JOO 

I0tol(»+ ____ 

Urob 1 n g onne j 

Usually p «e t 1 

V uiJJy«b»nJ 

Ex ess am t 

( al ctose t lera ce 1 

l\tion usually 1 
less than 3 gm 

E ct Uon u Uy 
less than Sgtru 

F creti 1 
than 3 gm 

Puoilrnal dru nage 

Cholcst rol crystals 
nd c loum 1 1 
rub nate 

ttTiole blood 

Mucus and pus 

Itlooil ch 1 terol 

180 mg p r c nl or 
' mot 

JSO mg or tno pe 
100 cc 

Ins than 180 
■pttlOQtf 

1 rothrombi fOl n ) 

R ponse to \ 1 m n 
' k 

F ponse to vitamin 

K 

, Dec eased iwp® ^ 

1 to ^ 

J, uiliuti 

t trab_jy^^ 

\ rayfrootet ch c*) 

Oull e of e iral h 
ary Ire 

O tire I Ktrabil 
ar> tree 

C slro teslinal sir 
les 


ilree c ofe t t 

1 m ss ca go 

1 lecl nduod um 

^ c>l« 

Strongly * 

cli n 

11 malology(\VaugK) 

1 cukocyt \ ith 

lymph cyt s 

't Vocytosis 'i'th 

1 lymph petua 

Ccphal n ch le t tol 
t'occulation test 

('fadler and But 
let*) 

Negati e or fantly 
pos U c 

giti e or / 1 0) 

po U e 



RADICAL PANCREATODUODEN \L RESECTION 1>7> 

tomosed to the jejunum such an anastomosis was impossible in this 
case The blind end of the duodenum was therefore utilized with a 
hi hl\ satisfactorj result This emphasizes the fact that one should 
never become a slave to established custom As long as phjsiolo^ic 
function IS restored the less important steps m technic can be 
indindualized 


TVBLE 2 mSTOR\ SVilPTOWS ANT) PI1\SICAL SIGNS IN THE DIFFERESTI \L 
DUCNQSIS OF SURGICAL ANT) NONStJRCICAL IIEP VTOCElXt LAR JVTJNTDICE 



Surgical 

(60-63 I er Cent) 

Nonsurgical 
(Ja-IO Per CentV 

Benign 

Malignant 

Hepatocellular 
or Catarrhal 

Pfreenta t 

3o per cent 

30 per cent 

3d per cent 

Age 

4th deade 

Sth decade 

Vnv age 

Sez 

Even distnbution 

Male predominate 

Even distnbuUon 

History 

Pa n— typical colic 
Require morphine 

Di«comfort noncolic 
No morphine 

\o pam 
\o morphine 

r>!lEedicallMto,5 

Suggestive ol gall 
bladder disease 

Negative 

Negative 

3 jears 

Less than a year 

Short 

pruritus 

Few 

Common 

Not maiLed 

(dais and la 

Common 

Rare 

Rare 

tight loss 

Uncommon 

Usual 

Not marked 

•jeneral appearance 

Not cnUcally ill 

CntiCdUy ill 

Apathetic 

Jaundice 

Not as mtense jcl 
low 

Greeni b yellow 

Reddish yellow 

cramination 

Tenderness ngbt 
upper quadrant 

Mass (distended 

gallbladder) 

Enlarged hv er 

Complete rare 

Common 

Complete rare 


Perm 

carcinoma of the head of the pancreas will fol 
the pan resections only rarely The anatomic position of 

structures (ponal vein) which cannot 
Howeve ^ 1 from doing a wide resection of the growth 

of the / L can be increased as m this case in spite 

the * j pathologist found the tumor at the v er> edge 
resected tissue 
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the pharmacological basis for preoperative 

MEDICATION 


Robert D Dripps AI D • 

Anesthesia can be made more sausfictorj hy the administration of 
certain drugs m the preoperative period It is like\Mse true that the 
ratK uninformed super\ision of such medication mav obstruct 
production of the desired results It is pro 
of^h consider the pharmacological and clinical action 

nn^ ^ 1 commonly used prior to surgcr> and to outline the basic 
^ ■''hich their most efRcient use depends The discussion 
e limited to three topics choice of drug> time and route of 
administration and dosage 

( CHOICE OF DRUG 

poses ^ medication is intended to accomplish a \aricty of pur 
nospc ^ can be intelligently selected these pur 

toticit^^^'r I They include sedation protection against the 

patheti' anestheac agents paraKsis of certain parasvm 

anesthesia path-ua\s and maintenance of circulation during spinal 

individual facing surgerv is apprehensive and 
for th* ^^S^^mess of his mental make up and sedatives are indicated 
to the^ perfectl) normal nervous tension In addition 

calm benefit derived however the production of mental 

Ijilitv ^^‘^^^P^nied by a reduction in the reactivity and irnta 
3Pdn ^ tissues Ox> gen consumption is decreased muscular 

of s>stem irntabilit> is diminished and as a consequence 

4 general metabolism less anesthetic agent is 

m a h successfully gauged dose of opiate or barbiturate results 
tnoother and more rapid induction of general anesthesia and a 
tuaintenance Control of the depth of anesthesia is easier 
^tnount of supplemental agent required is reduced 
^re th frequently employed to meet these requirements 

^ctertet various derivatives of barbituric acid The char 

OpfVT^^ group will be brieflv presented 

2nd is th^ is the sheet anchor for preoperative sedation 

c standard t o which the other members of the group such 

of Anesthesia Hospital of the University of Pennsyl 
lJni\er?i« ^Harrison Department of Surcical Research School of Medicine 
Akoc ^^"nsylvama Philadelphia 

'Jl'ania Surgery (Anesthesia) School of Medicine University of Penn 

irector of Anesthesia Hospital of the University of Pennsylvania 
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as dilaiidlil pantopon and codcmt must be compared It is a imaW, 
pharmacologic storehouse uith a saricty of actions on tha ctnini 
lien oils si stem and on smooth muscle thronghom the bodi Since ihe 
dnig IS cmploied so frcqnentli lo surgery it mil be msinmitt to 
hst the most important effects of morphine and to suggest the prob 
al)lc phssiobgical basjs for such findings 


Si/ ! ct anJ Qbjfctive FtndmRt 

I Kcl f of a/iTirt> sleepiness ocea 
$1 mil cupliona 
Reljcf of pain 

J f) crea c i rcspiraioo nw and 
minur lolume 

4 Hunpcr comraoi ns rumMin^ in 
al (Jomen 

5 Occasnn i nausea or xofniting 
n re likeh if the paiicnt is am 
t uJ I r) or durmp: cl aciRe in po- 
5 tion 

r Constipation 


\ ert ^0 part eularly when pos t on 
cl mpe I 

8 Itchinp m Wush area 

9 fnerca cd d iTcuIty of breatl in" m 

fhmafies 

(0 Increase m the pa n of b I ary and 
ureteral col e 


FrplaineJ m rely or pjrtiillf by 
J Depression of cerebtd aa ers. 

Thalamic depress n alrered m o 
tal outlook 

3 Depression of medul! ly 
tory center 

4 Contract on second p it of Am- 
denum incmsedtonesmillbo el 

5 Alteration m sestsbolir f c"o 
St mul non of romionj cenrer w 
mcduUi alt ran n in gastro- tes- 
ttnaJ fnnet on 

<5 See nd ly decres e in r w 
small bowel dcreaei sppw 
non f defecaoon rc0ex 
7 Decreased cerebral blood iijf 
from pooling of bbod w depe “ 
ent, dilated penpher 1 «shi 
B Oitaneoos rasodJataci n n 

area , 

9 Bronchiolar eoiwtn tion 

secreBons m b onchi , 

10 Contraction of smooth musci 
these 0 jrans 


The central f tenons swstan attions of morphine items I an 
the abotc column arc the ones sought most often and y 

to all Certain factors gosemmg the degree of depression arc 

known however This deprcssnnt action of morphine can ® “ 

i/cd nnd counteracted b> excitement fear or pam “ nreooera 
imttcr therefore and will varv xccording to the 
tivc status Tlic effect of this upon dosage is considcrc . ^ 

Tlie ^astTO mtcsttnal effects arc cxtremeli importan 
tion of morphine to normal 5ub;ccts produces nauea ^ 
m a Jarge pcrccnfage ® As Jong as thwe individuals rem 
they arc reasonably comfomble f ut upon arising ^ patienD 
uirhour retching often occurs The same situation ^ jnoeb 

rctciving morphine but for seven! reasons *he in In the 
lower In the first place the patient is rarcl> amb ^>,5 

ond pHce sufficient time does not elapse 5g jvausei and 

suruical procedure to proper^ ctaluate not occut^^ 

vomiting are rclatnclj delayed manifotations and Y 
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t^\o to three hours or more Careful questioning of patients as thev 
2 rme in the operating room hoaaeacr a\iU rc\eal a definite number 
j'ho are experiencing such disnirbanccs Not mfrcqiientK this is 
brought out during transfer from the litter or as the patient is 
^med preparatory to administering spinal anesthesia The postural 
factor is ob\ lous 

A final point should be made Morphine can and often does cause 
vomiting in the postoperative period Too often is this 
regarded as part of the immediate surgical convalescence The prn 
fourth hour order for morphine is a pernicious habit and 
''It draual of the drug is frequcntlj followed b> prompt cessation of 
ptro intestinal difficulties Dilaudid and pantopon arc believed bv 
ome individuals to produce less gastro intestinal svmptoms and for 
foil chosen when a patient gives a historv of such distress 

^ 0 ''ing morphine The actual advantages of these substances over 
orp me are often more apparent than real and little experimental 
exists on which such claims may be based There is no doubt 
^ f codeine is accompamed by less nausea and vomiting 
'unfortunate that this valuable member of the group is not 
usd more often ^ 

bronrii stwmlant actwns of morphine manifest b\ 

constriction and spasm of bile ducts and ureters are 
under ^ and ma\ serve as contraindications for the drug 

ffnt bv^^r*” circumstances These actions arc decreased to some e\ 
The^ .^o^oomitant administration of atropine or scopolamine 
clinical^ ^^*”^ **^ of morphine is less well understood but certain 
foil should be mentioned The use of the drug may 

jIjj. 3 decrease in arterial blood pressure occasionallv of 

blood ^ P^^Pn'^'cns It is wise therefore to check the preoperative 
drug patients before and after the administration of the 

'n who^ scriousl> consider postponing surgery m those patients 
'urgery^ ^ definite drop in pressure is noted They do not stand 
^Vficther this response is attributable to peripheral vaso 
reprej- ^ depression of the medullarv vasomotor center or merely 
mnni, 'nduidual idiosvncrasv is not known It is more com 

older individuals 

'because of the wide vanet> of actions which follow 
acid der ^ many anesthetists and sui^eons prefer barbituric 

that ^ group these substances differ from the opiates 

Thc\ A P'^oduce onh depression of the central nervous sjstem 

'’’'’rphirie P°^^css the smooth muscle stimulant properties of the 

3nd the dernatives of barbituric acid have been synthesized 

The ch one barbiturate over another is often difficult 

ti'e “spends upon how soon one wishes the drug to be effee 
r administration and how long one wishes the action to per 




PH^R^UC0LOGla\L B\SIS FOR PREOPERATnX MEDICATION 1381 


of tilts data one of the nienibers of this group is iisinl!\ administered 
before injection of local anesthetic agents 
3 Paralysis of Cerfain Parasympafhefic Nerve Pathways —(a) Secre 
twrj -General anesthesia is often accompanied b^ an outpouring of 
ecreoons from the sall\a^^ glands and the mucosa of the respiraton 
tnct The belladonna dnigs atropine and scopolamine (h>oscine) 
inimmize these secretions b\ blocking the piras\ nipachctic nenes to 
the secreting glands This action is particularU important where un 
skilled anesthetists are at w ork Outpouring of mucus pirticularh dur 
1° ether anesthesia is more hkch to occur during the slow une\en 
induction common to the ine\pcncnccd This mucus ma> produce 
hn-n"ospism from direct irritation of the \ocal cords It ma^ be 
shallowed and carr\ ether into the stomach and it is common knowl 
fdoc that the patient w ho IS wee during the maintenance of inhala 
Oon anesthesia has n more storm\ postoperative course with increased 
nausea and vomiting and a greater likelihood of piilmonar} comphea 


{b) Reflexes slowing or complete arrest of the heart ma\ 
^ur dunn«^ manipulations which stimulate the cardiac vagus® This 
during mtratlioracic surgerv when structures at the hilus 
■Rh l! disturbed or ma\ follow procedures in the neck m 

la d ^ hv persensitiv e carotid sinus mechanism ma\ be stimu 
raw 1 croup can prevent this reaction bv blocking the 

^4uircd TairU large doses (08 mg cram]) are 

anesthesia with the barbiturates a refle’C spasm 
this ^ cords is reported ® Ilxperimcntal cv idence suggests that 
Phaim^ Of even treated with large doses of atropine Tlie 

a hlorr^ ^ result IS not clear It cannot be due to 

hecaiisp motor nenes to the Iarjn\ as has been suggested 

the ST 1 does not affect the transmission of impulses over 

of artm inferior lanngeal nene matever the ultimate site 

anaIvsK should be given preoperativcK until further 

'n the t action is available It is also true that clinical experience 
severe lanngospasm with mtrav enouslv adminis 
satisfactorv than that obtained with the relatives 
“itravenf.wi^*'^” animals If one is tempted to emplov large doses 
ibue in inan it should be remembered that large doses of this 

•^hibmon b' a sharp nse m heart rate secondarv to vat^l 

m\ nr A cardia maj constitute a grav e strain on a w eak 
precipitate cardiac failure 

lucK IZr f Scopolmnne and Atropine -In considenng 

^^IJovvinw belladonna senes to emplov preoperam elv th 

1 ScoLi "’P^^son of scopolamine and atropine ma> be helpful 

, __ °Po«inme Drodiir« - 


the 


mouth 


mine produces a greater subjeeme sensation doness m 
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2 Bolh drugs tend lo counteract the respuatory dtprwoa o! 
motplimc but scopolaffline is more potent in this regirf’ 

3 Scopolamine contributes in Its osvn right to the lesser 11 of ins 
lets Tim IS characterized by a dont giie a dam attito* It is 
dcfinitclj amnesic 

4 ScopoJiniinc is niorc Jikclj than atrcpine to produce ctciterufft 
This reaction occurs more frequently m the extremes of tbe sge 
gfoups-jc m the \cfj young and the xciy old Atropme ts prefer 
able here 

5 A scarlatmiform rash twth ctreumora! pallor mat fo!Io« bot’* 
drugs pirtictilarlv m children 

^ A rise m tempenwre of seteraJ degrees may be noted a sm 
more often in infants under one year of age This is probibh doe 
to decrcaseeJ heat ehmination since the sueat glandf are biocifd 
and heat retention occurs Increased heat production from direct cen 
tnJ sfimwJafion ma\ also be a factor 


4 Mainlenaneo of Cireulafion dunng Spinal Anejlbesfa -A r 
efwg IS almost imariabh admuttstcred before spina) aneuhesia wai 
effort to prc\eni the fall in Wood pressure which may follow thi 
procedure Lphcdrinc epinephrine patednne metbedrme and J5t> 
ssnephrm base all been ndsocated and it is diflicuh to decide ulucl' 
substance « most efficient The erpenmcntil etidcncc at hand u f 
comincing and minv of the statements in the clmt al literature are 
based on uncontrollcil observations Ones oun familiarity with * 
particular drug is is good i guide as an\ at the present ^ * 
combination of ephedone ami pitressm has a)iO been used The latter 
drug exerts its pressor action bv direct stimubtion of arttno a 
^Ncipdlm smooth muscle Lnforninifeh bouever the dnu ttav 
y deprewnt to the m\ ocardium perhaps as the result of comniry a 
constriction The addition of ephedrine js alleged to covsrtetact 
coronary spasm hut the mo drugs are probably contramuica e 
the presence of coroner} artery disease , 

A number of individ«i5s have expressed the opinion 
drugs should nor be gnen to bvpeitcnsne patients 
anesthesia Their fear is that n sharp rise m blood 
and be followed by mvocard/il or cerebral tiatastrophiK 
in beeping w ith the facts The dose of pressor dru"^ p tssure 
tered prior to spini! inesfbcsia wav cause no ns® „fmeccun' 
or ma\ produce it the most in elevation of "’0 to p at 

Tins rise is far less than these patients 
stool lifting heavy objects md the hVe ^ J 

tolerated under those conditions no harm shouid 
rise caused by drugs rurthcrmorc these „ressu c dunfi 

must nor be permitted to suffer depression of bJoon P jjjoJiu 
inesthesta and are therefore the very patisnts to 
mctic amines should be given 
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The intelligent use of these drugs depends on a kno\\ ledge of the 
ph'-siolot^ical alterations responsible for the drop m blood pressure 
oUowing spinal anesthesia The major changes caused b\ sub 
itachnoid anesthesia are as follow’s There is parahsis of \asocon 
stnetor S)-mpathetic fibers to arterioles w ith a decreased peripheral 
resi^nce These fibers arise from the spinal cord in the thoracico 
so that the higher the anesthesia the more paths are 
ocLcd. Smith and his co-workers^ ha\e questioned the importance 
^or^ctor impulses in the maintenance of arteriolar tone but it is 
cult to a\oid the conclusion that such impulses do pla\ a pan 
pitm anesthesia also affects the venous side of the circulation in 
wa\’s Parah'sis of skeletal muscle decreases the muscle 
P P action and reduces \enous return to the nght side of the heart 
amng decrees of intercostal muscle paralvsis hkewise decrease the 
pump action which brings blood into the great 
of hi ” Audition there ma\ be actual dilatation of \eins with pooling 
these vessels All of these factors decrease \enous return 
niA, Pressure falls and cardiac output is reduced This has been 
”’«2sured directl> « 

respiratorv mechanism secondarv to inter 
hr fnn!^^ produces anoxia wnth subsequent damacc to ccUu 

and j J"™^Shout the bod\ * As the result of ox^ cen depnsation 
rrunute \ olume blood flow nen ons mechanisms w hich 
and some of the alterations m function are w eakened 

•jv ^nective A ncious c% cle is sec up which must be broken 

pressor drugs is indicated because of certain 
®fren of these substances The assumption is 

pejj h« 1 their ^alue depends onl\ upon the production of 

constnction This to be sure affords effeeme 
''MeTt for central vasomotor tone but it is not the 

®nd tenrf^ These drugs are also powerful stimulants of heart muscle 
'Central ^ increase cardiac output The\ stimulate cells in the 
proof s^-stcm And, although less susceptible to expenmenal 

crease ^ evidence to indicate that some of these sub^nces in 
rfi^r ^nne and tend to prevent xenous stasis It can be seen 

decrees of effects is just what is needed to prevent a 

teji^ ^ nlood pressure after spinal anesthesia or to treat such h\'po- 
nnce It has developed 

11 TIME AND ROUTE OF ADMINISTRATION 

drugs haxe been discussed so far opiates 
deguitg ^sh^dorma denvatives and pressor drugs Each serves a 
^ preoperauve program and to fulfill this function 
®PUnmin relationships of each must be learned There is an 

^e for each group to be administered and since this factor 
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\arjcs Wjth the route of administration both problems ^^^ll be con 
sidcrcd together 

Tile opntcf are usually given subcutaneously although m recent 
> cars the intrav enous route has been used increasingly If these drugs 
arc to precede a general anesthetic ic ts desirable that their matimal 
respiratory depression be reached before the major anesthetic acent is 
started Tailurc to observe this precaution may result m an additive 
effect the depressant action of the anesthetic being combined with 
that of the opiate This can be particularly unpleasant v\ hen the gen 
cral anesthetic is markedly depressant to breathing i e pentoihal and 
cyclopropane In such instances one is combining two substances both 
of which decrease the activity of the medullary respiratory center 
Respirators depression is undesirable m us own right yet where it 
exists during the attempted induction of an inhalation anesthetic it 
can be doubly annoying Such a depressed patient will not breathe 
deeply enough to move the anesthetic agent into his alveoli and blood 
stream Anesthesia will be slow and irregular m onset. 

To prevent this the opiates arc best administered subcutaneously 
one and one half hours prior to the expected induction timc.“ By 
then maximal respiration depression will hav c been reached or passed 
Tf one 15 faced with emergeno surgery the opiates can be given 
by Maximal respiratorv depression comes on rapidly (within 
three to five minutes) and begins to wear off within fifteen to twenty 
minutes Ic is surprising how well mtrax enous morphine is tolerated 
by reasonably fit patients Little disturbance m blood pressure or 
minute volume of respiration is noted in the average case* As Beecher 
has stnkinglv illustrated the intravenous route guarantees absorption^ 
He found that shocked patients did not absorb morphine after sub- 
) cutaneous or intramuscular administration because of decreased per 
ipheral circulation Second injections were made when no action was 
apparent after the first dose When the shock was treated and blood 
pressure rose morphine was then absorbed and signs of overdosage 
occurred , . 

Opiates arc also used prior to rcgwml anesthesia The hazards of 
respiratory depression arc less m such cases The ideal result is to 
obtain maximal sedation at the time the operative procedure is to e 
undertaken Thi means the hypodermic should be given one hour 


preopcrativ ely 

Barbiturates are usually given by mouth To provide a t^e r 
sleep before surgery these drugs arc given at bedtime They y 
then be repeated one and one half hours before operation Respira ry 
depression is less than with the opiates j i rela 

The belladonna dertiatties exert action rapidlv and over 
tively brief period of time IdcalH therefore to 
dtymg effect they should be given Gfceen to tweniy 

msthcsia Th.s « nrdy done hon«er m acmal practice 





M t e drags are combined ujth the opiate and guen much too soon 
e combination of a barbiturate and atropine or scopolamine is 
ectue for the former is gi\en ornlK and the latter can be withheld 
until the pauent is called to the clinic 
ot atropine and scopolamine ma\ be administered intravenously 
^ pH an ejceptionallv rapid effect is desired 

are best injected intramuscularlv thim minutes before 
scheduled Man\ clinics do not use this technic 
injection made at the time the lumbar 
Ae sel performed A satisfactory compromise is to inject 

times insuring adequate time for circulatory 
Aetic "^hen administration is delayed until the spinal anes 

^here is insufficient time allowed for the dnig to 

fterr its action 


patient of n sedatne will yary according to the 

^lateth^^^ tnental makeup and physical condition It is unfor 
and flr» 1^ standard dose is so frequently chosen m surgical practice 
can ^ ^ oung the old the fat and the lean There 

Ac depressants unless they be shaped to fit 

pnnciple myolved in grading dosage is the general ir 
ii33fj2ed ^^^ctnitv of body tissues as a yyhole This can be sum 
grgjter fj!' ® metabolism The higher the metabolism the 

of denr narcotic required to produce comparable degrees 

yyhirW concern must therefore be with these factors 

metabolic rate 

■^90 faf^ ^tJcfinite relationship between age and metabolism Figure 
illustrates the metabolic activity at \anous ages 
On conclusions can be drawn from this as to the effect of age 
Ae schedules First >oung infants and older people require 

^niount of depressants Second at pubcrt> metabolism is 

set at sedation is more difficult to obtain This graph ma> be 

several^ f the metabolic activitj may be increased by 

inHiiij These include pam fear fever and variations m an 

"Ay^nalsendocnne status 

tuj-j ^ ®^^®Sonism of pam and narcosis has been known for cen 
of Ha being one of the therapeutic approaches to overdose 

plac The recent work of Wolff Hardy and Goodell’® has 

morn!, ® scientific basis Thc> measured the ability of 

0 P"'"® raise the pam threshold If pain was present before the 
jj. administered this threshold raising action was found to 

reacn or abolished altogether In an attempt to analyze the 

gj °^hind such an observation these investigators thought of 

leads to increased activitj of the 
pathetic nervous system and an increased secretion of adrenalin 
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Dul this Inter substance ha\c an> cfTcct on the action of mor 
plunc* 

Interestingly enough the subcutaneous injection of adrenalin n\o 
hours before the administration of morphine reduced in some instances 
and complctcN abolished m others the flbiht> of opiates to raise the 
pain threshold And it was not onU pain relief which was antagonized 
but also the ps>chic and respirator) effects of the opiates 

Clinical implications of these experiments arc obsious If a patient 
IS in sc\ ere pain he ma> resist large doses of an opiate w ithout show 
mg respirators depression If this pam be suddenly rchesed res- 
pirators depression then mas be pronounced Such is the case when 
one is treating the pam of bthars or ureteral stone relief from which 
mas be suddcnls ohtamed with passage of the calculus 





Ycafs or Afit 

Fig 490 -Metabolic aaiMty at sanous ages 


The emotional make up of an indnidual also gi\cs a chic as to 
whctlicr dosage must be altered Tlic alert actne patient s\iU require 
mote sedation than a phlegmatic apathetic person This is ^ 
related to the endocrine status U is common knowledge a 

s\ ith h\ perthj roidism is resistant to narcosis w hereas small doses o ^ 
depressant drug may produce profound effect m one sshose t y 
IS undcrfiinctionmg Tinally toxi.Dua and fescr 
octniti It IS usually stated that a one degree (F) rise m 
perature is accompanied by an increase of 7 per cent in the m 


These general principles are renewed as one sizes up each patie 
and gauges the amount of preoperative sedation planned 

The final dose selected will vary with the type «/ 

Patients facing local or spinal anesthesia can safely b 
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doses for no further depressant drug is to be used If f.cncral anesthesia 
Jus been selected the particular agent chosen should be considered 
Cyclopropane and pentothal arc powerful rcspiratora depressants 
sfici a smaller dose of prcopcratiac opiate is indicated than with ether 
uh/ch tends to stimulate medullary function rcflcvly “Nitrous oxide 
and cth)lene arc weak anesthetics and if adequate narcosis is to ic 
aclweied nithoiit anoxia larger doses of the preoperatne stdatixc m\ st 
be given 

2 Belladonna Group —Sex eral peculiarities of dosage should l)c men 
tioned for these drugs The Negro requires more than the white mt i 
yidual Children are not as susceptible to atropine as is frequent \ 
believed Almost an\ child oxer the age of txxo can tolerate 0 4 nig 
(Kso gram) administered subcutancousl} \ATiatc\cr susccptibi itv 
there is is more ex ident in infants under one x car of age The ax crage 

3(liiltisbestgi\cn0 6 mg (Moo Waters" feels that a ratio or 

2^ 1 IS most satisfactor) for the combination of morphine and atropine 
Of scopolamine Thus an indixidual receixing 10 mg of morphine 
Mould be gixen 0 4 mg of tlic belladonna drug chosen 

3 fVeisor Drugs -The dose of these substances for use intramuscu 
bd> pnor to spinal anesthesia xarits according to personal feelings 
A satjsfaccotv range for the groups of drugs listed w ould be as follow s 


(«) Ephednne sulfate 
ih) Parednne hydrobrotiude 

(c) Neosynephrm hydrochloride 

(d) Methednnc hydrochloride 


50 mp 
lO-’O mp 
1-S mp 
20 mg 
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fENICILLIN IN THE TREATMENT OF SURGICAL INFECTIONS 
OF THE CENTRAL NERVOUS SYSTEM 

Cvme, J E Hamilton Captmn B B Whitcomb and 
AUjor B\rnes Wooduvll 

Medicvl Corps AR.\t\ of the Unuth States 

The trea^ent of surgical infections of the central nersous s\stem 
^ emendoush inipro\cd A\ith the adxent of the svilfonamidcs The 
forth cases his now added another powerful a^ent 

*l> 5 ccj control of the high mortalitv associated with cerebral 

h\\t\ "method of administration of the drug in such infections 
significant detail from its use m mfecQons else 

m the body 

of me^ Ramnielkimp and Keefer* (m the treatment 

jj,g ”*i"**^^ penicillin passes throuch the choroid plc\us into 
tij.f../ fluid onU m minute traces and ccrtainK not in an\ 

penic^^^ amounts Pilcher his shown c\perimcntall\ in docs that 
ococcic lUiraienousK is incfTcctue m the treatment of staph\l 
effect pneumococcic mcnmcitis whereas i marked beneficial 
"flen the dnig is administered intrathecalK In the 
ujjjbi- brain abscess produced by staplnlococcus he has been 
vcnousl ^ bcneficnl effect of penicillin guen intra 

‘^^*'®^liccall\ ^^lth the possible exception of some diminu 
^ ^ hkelihood of de\ eloping an associated meningitis 
tented I'^h^ infections of the central nenous si stem pre- 

other fe^ P^per confirm these expenmental studies and present 
therape interest and importince in the use of this I’aluablc 

Cases of ^S^nt The group of cases to be discussed consists of six 
'^’mintriti ^^^^5cess four of cpiduril abscess and two of traumatic 
table Th^ classified and summanzed m the 

manner ^ uf each group has been presented in 

3ncl one case from each group is noted in deUiL 

^ BRAIN ABSCESS 

abscesses outlined m the table 

^ II are secondan to sinusitis Gases III 

Hosp,^ General Surgical and Nieurosurpical Sect 
'Washington DC 
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to absc totali ng 75 000 
U 

' 'g O Drain gc of left 
ccret cllar il «cr s 14th cia> 
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SU\t\IARy OF THE TWELVE CASES PRESCVTED-Connnwfti 





()|)ni(h frnnij SOipIt iir tia nn I Siilf 1/ |io nfv i P il llllii Itlrn <• i lyl AT I I t I I t r 
r nil liiDil ir \rrlrlirn Sinpli alliiis nl lut i ur ka Hill hlnnlrtff U fiin 1 all iK Ifliot occur i (I 

(til rplliinil nl rcai ^0 out I n lit I fora 1 Mnl I5()(X)(> V Vo ex al>uiL He HOlh Iny R 

rl I penicillin llicrnpy plornllon of n >un I tiirnclto ltityl72nl 1-iy 



ItrfriH I ) ilifl la> of penicillin 

t \\ I’ll'’ ^n full i'ii>li piillint rrliifiitcil liliu'^rU an 1 rdiirm I li jicrntfly III with m nliiT^UU He 1* nj^am imprn\ii j, nicely on tiuruliccil 
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from pulmonary suppuration a condition heretofore generally recog 
nized as m\arj3bK fatal The second of these is the one fatalitv in 
this senes The remaining cases V and VI represent abscesses fol 
lowing surgical procedure and mi> be considered similar m nature to 
abscesses resulting from penetrating wounds of the brain 
The initial development of a brain abscess is associated with a sur 
rounding zone of cerebritts similar to the zone of cellulitis sur 
rounding an early furuncle or carbuncle Indeed m metastatic brain 
abscesses this earlj mflammator> reaction is probably widespread and 
intense even before much central liquefaction and pus formation 
occurs It is this marked edema within the closed intracranial space 
together with the absorption of bacterial toxins that has heretofore 
defied all combinations of chemotherapy and surgerv 
It IS m the control of such ccrcbriiis that penicillin appears particu 
larly valuable as may be inferred bv a consideration of Case III where 
a diffuse infection became localized and thus was made amenable to 
surgerv It is to be emphasized that once formed an abscess is no 


longer benefited by parenteral therapy and surgical drainage is impera 
tivc Even here penicillin phvs a protective role m preventing the 
spread of infection during surgical procedures such as aspiration and 
open drainage This is w ell illustrated by the low morbiditv m all the 
abscesses m this group once the surgical stage was achieved 

Once the abscess is formed as above stated parenteral penicillin no 
longer is of benefit Thus the hio assav (Kammelkamp and Keefer*) 
of the pus from the abscess cavitv made while the patient m Cas I 
was receiving 120000 units dailv revealed no detectable pemcilhn 
Clinically too during this time the patient ran a low fev cr and made 
no progress Parenteral therapy was then discontinued and injections 
directly into the abscess cavi^ were started When 15 000 to ’0 000 
units were injected the infecting organism (an anaerobic strepto 
coccus) persisted in heavy grovvth However when this was increased 
to 50 000 to 75 000 units the cavitv was sterilized later when the 
thicl walled cavity was resected surgically both the contents an i 
the pvogenic membrane were sterile and the patient made an unevent 
fuf recoverv In short adequate parenteral pcnici//in is indicated oi>r 
mg the early ccrcbntis stage of brain abscess when the blood stream 
will carrv' it to the infiltrating bacteria Likewise it is indicated ’ 
prophylaxis against dissemination of infection at the time of ani 
surgical procedure m an infected field Once an encapsulated abscess 
has formed parenteral penicillin no longer has anv effect but oci 
injections when possible mav sterilize the abscess . 

A word should be said in regard to Case IV m which ^ 

the only death in this senes This is a classic example of fjw 
ondarv brain abscess m an already debilitated sufferer from ^ ^ 
cmpvema Up to his sudden exitus on the third dav of P 
therapy he seemed to be making slight improvement aithoug 
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mained too sick and the process \%as scemmgl) too diffuse for surgcr\ 
Autops) sho^\ed multiple cirlv abscesses Although the cultures were 
lost accidentalh it is possible that the responsible organism mav well 
been of relatuclj high resistance to the mold 
The cases of postoperative brain abscess V and VI illustrate the 
abilitj of combined s> stemic and local penicillin together with proper 
surgery to reduce the danger of this condition In Case V the rapid 
sterilization of the meninges infected with a highly penicillin resistant 
strain of staph} lococcus (resistant to over 2 0 Oxford units per cubic 
centimeter) illustrates the fact that in the subarachnoid space even 
resistant strains mav be overcome by high concentrations of the dnig 

Brain abscess cerebellar secondary lo muhi[Ic chronic 



Fig 491 —Graphic penicillm chart of Case 111 

5^ three > ear old white pm ate first class had multiple lung ab 

PQ left upper lobe of about four months duration and was undergoing 

u-eatment On October 8 1945 he developed suddenly what was 
gions M acute cerebntis in either the tight frontal or left cerebellar re 

p jj Condition deteriorated and by October 11 he was transferred to the 
Ward m a moribund cond aon At this time the pauent was apathetic 
complained bitterly of cephalgia^ and lay doubled up with his 
^tinder his arms He vomited repeatcdl> 
jQjjj ^urologic examination revealed poor orientation bilateral n>stagmus and 
weakness and incoordination of the left arm and leg Ophthalmologic 
find blurr ng of the right disc Lumbar puncture showed normal 

’"Es The red blood cell count was 3 200000 the hemoglobin was 12 4 gm 
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c white blooO ceJl count was J «» (pol>morpbonucle3r5 8 per cent) and 
e urine was clear Blood chemisio uidudng blood protein w s normal 
he sputum was not foul and cultures showed n alpha Streptococcus saliv nus 
id an alpha Strcptoc(>c us mtis The blood and sp nal fluid cultures neter 
icamc p siti c 

Beginning on October H the pat nt tecexed dadp pen cilUn doses of J^QOOCl 
I 480000 un t B ven b) con rant mtratenous drp and later by the intramus 
liar route Tlie final total dos gc after fifty three dajs treatment, was 144)5 
•0 un ts (See I p 49l ) 

\\ th n e% entx iw o hoi rs there x as d amatic mpco ement which cent nued 
nl Oaober 24 \ hen pns dcxcloped of an expand np abscess in the left 
rcbcliar region \ latpc abscc in this lobe \ as dra ned the culture sh ved 
n n hcmoljT c treptoco cu lusccpt I le to GO un cs of pcnicill n Following 
ic ennotom) th patient rcccsed fixe injectioRs of p nclbn e ch SOOO to 
OCO units d rcctlj into tic aUs cs I rom ths tme recovery was u eventful 
e cramoromy wound healing on Nox mber 21 The patient x as last se n M y 
1944 at \ hef tme his only compla nts were some dizain ss and rertgo o 
ooping and up n first a isng in th morning lie returned to full doty 


EPIDURAL ABSCESS 


Such abscesses arc of two tv pcs Tlic first js an acute uifecuon of 
ie cpfdrtral spice occurring is the result of a septicemia or of post 
peratwc sepsis m closed wounds When this condition develops 
jout the spim! cord it represents a serious threat to the function 
f the involved nervous tissue The cord cannot tolerate rupidlv m 
rcasmg pressure Concomitant thrombosis of spina! vessels « alwajs 
threat also cspccialiv in staphv lococcal infections and therefore 
ifgica! drainage is jmperame 

The second t>pc of cpiduril abscess is <t timcb more cljromc Jeston 
i some instances even sinmUting a spinal cord tumor when metastatic 
r it mav occur with a chronic suppurating wound or sinus when 
rcondarv to operation or trauma and miv be associated with osteo 
ijchtis of the vertebrae 

Case \ II represents the first rvpc and consliruted a surgical cmer 
encj In this case the organism w as a hcmolv tic streptococcus jess 
>ca!l> destructive than the staphv lococcvis and cxtremelj pcnici in 
rnsitive (OOOas Oxford units) Tlie abscess was not crulj a 
ound since partial decompression was maintained through a snw 
ram at one end of the wound In addition the ' 

ss vulnenble caudi equini For these reasons with careful o , 
on of the progress of the infection an unorthodox pohc> o j? , 
anservatism was followed and resulted in a vcr> brief m 
id a minimal scar >n place of the usual radical decompressn 


ctomy of the entire lumbar cord 

In Case VITl a topical chronic hematogenous epidural an 
ual adequate surgical decompression and .tied a 

rmed Pemcillm Breatl} shonened tlie nKirliicim P ^ 
cccssful secondary closure Vet the organism svas resistant 
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wLTb\ the in vitro bio-3ssa\ be>ond the therapeutic le\el obtainable 
ffr penicillm m the human bod\ (4 Ovford units) This illustrates an 
«\etpoorl\ understood s\nergism between the penicillin effect and 
wxfv immunitN which is bc\ond the power of either alone It is note 
vorthi that the patient de\ eloped mastoiditis while recemne 240 000 
P^icillin dailv Similar peculiar occurrences ha\c been ob- 
'fiveth such as the de\e!opment of acute appendicitis dunne treat 
With the drug 

The difference m response to treatment m Cases IV and \ lUus 
two important pnnciples of penicillin treatmcnL First Case \ 
*atea in the earl\ da\s of penicillin rcccncd a grossK inadequate 
mer much too short a penod (sec the tabre) In the second 
f [ ^^'^Sh X ni\ rc\ ealed a small area of osteomv ehtis of the 
^ lumbar lamina a consenativc course was followed m the hope 
P ^ ^ "u" bonder drug would somehow bring about healing 

^^ntrast the result in the almost identical Case I\ On the third da\ 
vigorous penicillin regtmen scqucstrectomx with remosal of 
otic lamina and facet was earned out The posroperati\ e course 
Starr healing occurred the fom first da\ after the 
tbont fP**'*^*^ whereas final healing did not occur m Case \ until 
secondarf hundred and fortieth da\ Had wc been cmpIoMng 

hare ^ at the time Case I\ was under our care we might 

ostenm course stdl more In the penicillm treatment of 

3 comb' bones whether m the skull* spme or pelvis 
''en 'ifforous dosage (at least 2? 000 umts intramuscuIarK 

lanabl adequate surgerv has in our hands in 

rule IJ ‘^cstnicti\c process and a short morbidin has been 
to pefrf osteom\ elitic bone is remosed however it seems 

qJetuate bone necrosis in spite of massive penicilhn dosage 


\qij _rA 

^ Hematogenous epidural abscess simulaung cord nimor 

month foUouinp the drainage of an acute 




^‘W'ctoim media this TOent> three > ear-old hite pnvate underwent 

of a elesenth dorsal sertebra inclmiTc with the un 

coa'Til ^^^dural abscess Culture rcTcaled hemol>tic Staphs lococcus 
^^icillrn ho if resistant to over 4 Oxford units of penicillm 

dironeh a rwi ^ intramuscular route and localls bs penodic insoUaaons 

Parenteral doc * giren from September ’0 to "Norember The 

1 0^ 40000 units a daj but this was gradoall) reduced 

of sJ^ total amount piren was ■’6>00^ units over thirt} srt daj*s. 
^t-ber 8 to unexplained feser the mold was discontmued from 

^ *taned a at promptl> abated and did not recur when penicillm 
i'^cilltn ‘'Tiether this was a coincidence or an actual instance of 

The 5 not certain 

* hft aente^ * t^urse was remarkabU smootl On September 2 he developed 
mastoiditis from \ hich at operanon, Staphs lococcus 
^ttermined pemciUin resistance of organism was 

that on this da “reiinectom> wound had proeressed so well b October 
te secondary closure of the wound was earned out with com- 
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pietc success Tjnal healing occurred November I and a final heck up February 
15 |5>44 resealcd a ^ cU patient free of all residual s>'mptoms oth t than s me 
stiffness of the back The patient was renimed t duty March 3 IW 


tRAUMATiC MENIN^ms 


Before the advent of the sulfonamides recover) in traumatic men 
mgitis was rare Adct]uatc dosage of sulfadiazine greatlj improved 
the outlook of the disnsc The present two eases \I and \11 are 
espcciall) noteworthy m that the raemnges were sterilized b> ad 
nunistration of penicillin m both cases after sulfonamide iherap) had 
failed to achieve this result As has been shown b> others parenteral 
administration of pcniciUm has been of little or no avail m treatirio 
meningitis whereas injection b> the mtraspinal intracistema! and in 
irav cntricular routes has been life sav mg As demonstrated b) Rammel 
kamp and Keefer^ and others as well as bj our own observations even 
the largest parenteral injections of penicillin produce no detectable 
trace in the spinal fluid On the contrar) it was shown cxpenmentall) 
by Pilcher* and is dramatican) shown m the ease report below that 
complete sterilization of the meninges nia> be effected bj intrathecal 
administration alone As to the proper sue of injection the lumbar 
rourc IS the simplest and safest and should be used routinch This was 
confirmed thcoreticall) bv our laboratorj studies m one ease which 
showed no significant liifTercncc in pcnicjllin ass3> of the spinal fimd 
specimen taken from cisternal or lumbar level whether the previous 
injection had been given mtraspmall) or mtracistcrmllv "Vet it issug 
festive that in Case \l reported below clinical improvement and 
lowering of cell count were achieved bj mtncutcrnal injection whue 


progress was static during treatment by the lumbar route 
Although the optiJinim dosage and frequency of adjmmstralion have 
not been dcfimtel) established our findings correspond with that of 
other workers in that twentj four hours following an miraspmal 
injection of 10 000 units there is stiU a therapeutic level of penicillin 
present (0 3 to 5 Oxford units with the average over 1 5 units) How 
ever Case \I improved on two dad) doses of pemcilhn after begin 
mng to lose ground on single dadv doses Our poiic) except m oes 
perately ill cases is to start off with iOOOO to 15 060 units dan) 
the patient does poorl) on this the dose is given every twelve hours 
The normal flow of cerebrospinal fluid mav prevent penicillin intr^ 
duced m the lumbar subarachnoid space from reaching the ventnee 
Case \lt reported elsewhere* showed no penicillin level in the ven 
tricular fluid >ust two hours after the introduction of 7500 units \ 
lumbar puncture The ventricular fluid of Case V showed 
of penicillin twent) four hours after the administration o 
units of penicillin mtraspmalU Therefore if a patient fads to P 2 . 
on daiK or twice daily pcnicillm injections b> the lumbar 
route the possibihtv of an wadeqoatel) treated ependjmi 
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leid to serious consideration of \ cntncular puncture It is characteristic 
0 traumatic meningitis tint it is prone to recur tliroiigh reinfection 
i^ness the a\cnue of infection is surgicillj dosed It is preferable to 
pw om surgical repair during a period of remission Ilowescr fre 
quent j as is illustrated by Case \I below the surgical repair may be 
ccessfull) achieved c\cn during a flare up of the infection Needless 
0 this procedure is rendered far less harardous if the intrathecal 
space IS flooded with penicillin 

^ Traumatic mcningiiK wall recurrent self infection 
ifr pro ate in the Militar> Police a as admitted to al 

''Jstiiso Hospital \iay 14 1944 following an injury m a fist fight He 

oriented on admission hut ci operatise Examination rcscilcd a conscious 



build with muddled intellect There was ecchymosis about 
‘^^colore?^ nostril was filled wuh blood The left ear drum was 

sersaurel neurologic examination was negative He was treated con 

inflamed because of evidence of blood behind the left ear drum and an 

sisted a d Riven sulfadiazine On the following day drowsiness per 

to 50 ” became progressively more disoriented and restless The pulse fell 
ttniperj^ increase in pulse pressure the blood pressure being 155/70 The 
^■mpto to 10 6 F In spite of the absence of any localizing neurologic 

Probabl ^ 'vas felt that the rapidly increasing signs of intracranial pressure 
^rephin^ extradural or acute subdural hematoma A bilateral 

^Icurpfi cloudy subarachnoid fluid was encountered This was 

pneumococcus Type IV recovered 

^hree h started on 30 000 units of penic Uin intramuscularly every 

ours A lumbar puncture was done the following day and a pressure of 
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no nun of s atct lecoiOcd with IlOQO Ik iW of v.Uch wc e pc-SymOTph nu 
I ar T n ciioiisind i n t of pen ill n t ere injected tnc thccally at th s t m 
and t! 1 dofii,c nat rcpcatc I later tn the d y Twenty ihomand unit u e 
pi cn in this manner b J> for li c lays This t as nc ea ed to HOOO unit 
1UI e bily for thr c dajs and the patent appeared t elJ 1 aHy \ ith cle t 
pmal fluj \ I cm il} n \t rcduc d to 10000 un cs once da ly for nvo more d 
Intrathecal adm n strat on was lien su pen lei hut the i cr nuscolar pencUi 
w s CDnuntjed as was or 1 soUad axinc The spin 1 fiu d i cc me d ar and dt 
P t ent ml ulatoo (Sec F g 49 ) One % c«L bee ho c c in sp te of foil 
do cs of pen cillm and ulfa 1 ax no the men ngitis recurred and the pan nt de 
» eloped fcicr nuchal n?dtv ph tnphoh h dachc and the spi 1 fi id was 
g ound glass irs appearance Tlie patient Mt aga n tsn d on p n c II n intia 
the tl> <10000 un ts daily) for ten dj>s When progress becam retarded in 
tra tcrnal inject ons se me I n re effect c During tl is time the ulf d azine 
was i itl held b«! 30 000 un ts of pen ciH n intranui cuhrl> sve cont nued esety 
three hours 

Aft r two week f further ol crsati n as n mbul lory patent a c 
•.alescewt futlotsgh \ a all \ ed On t! e ccon I day after arnsing home the p 
t nc su Henlj Ictclo; d cl ill feve somitng hra bche and stffness of the 
n ck He retumed to the h sp tal I \ plan »mm ! atcly and esam nation sho td 
pi ot phob a nuchal ng d t> an I tcmperaoir of 10) F Lumbar pun tu e 
c alcd turbid fluid Intr thecal p ncilln was started again for a ih d eours 
l ut thi time w thout the a t nc of the drug nt mu cularly o w chout 
sulfonamde theiap> On mo ca i n hen the >mptom nd me eas g eeli 
unt upgcsleil del s c I p g c c lereal >n»e tion i ett don Eigh' ^ 
after onset of tl is ih r I atta k a I ft subtemp ral cr n ototn^ s ith fcpa Ul a 
lural lefc t oser the p t u portun of the trnporal bone was earned out 
The fliii I gam became cf> c I cl at % itl tl c 1 appearance f all s>'nip{ m 

SUMMARY 

1 TstcKc cases of surgical mfeettons of the central nervous s\st«n 
creircd hv pcnicillm irc presented Tiicsc include siv brain abscesses 
four epidural abscesses and two cases of traumatic meningitis 

Onl> one patient in tins senes died akhowjU tv.o others hJve 
not vet been <iischari,cd from the hospital 

3 These sacisfactorv results were achieved b% combinmg adequate 
surgery with penicillin thenpv and the absolute necessit> for the 
former must riot he ov criooked 

4 In brain abscess it Ivss been found that parenteral penicillin is hit 
saving in the earh cercbrttis stage in locahring this diffuse process 
to allow surgical drainage 

5 In the established abscess parenteral penicillin has no effect other 
than prophylaxis against spread during drainace 

6 Adequate local injection of penicillin into the abscess mav 

steniize it ^ i rtu 

7 Tlie unique case of the cure of a brain abscess secondiD tn in k 

abscess is presented , 

8 The intrathecal use of penicillin m traumatic meningitis is s rt 

inqK effective yv hercas its parenteral use is of no demonstrable bene 

9 Dosages and routes of administration arc discussed 
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TREATMENT OF WOUNDS OF THE BLADDER AND URETHRA 


Lt Colonel Llo^d G Lewis 

Medical Cows Akmi op the Umied States 

W^ouNDs of the urinary bladder occur either b} penetration or rup- 
ture bullets pieces of shraptic! splinters of wood or glass or frag 
ments of bone perforate the \iscus Rupture results from sudden 
increase m intravesical pressure caused bj abrupt compression from 
tNtcrnal Violence Rupture occurs onlj w hen the bladder is distended 
perforation can occur w hen the bladder is practically empty 

DIAGNOSIS 

Sy?//pton s of rupture of the bladder arc of little clinical significance 
Shock and the multiphcitv of injuries that frequently accompany Wad 
der trauma mask the sy mpronis Localized suprapubic pain is usually 
present but is also noted after fracture of the symphysis pubis and 
after trauma to the abdominal wall Acute onset of abdominal pain 
centered around the uinbibcus mav sicnifv nipture of the urmarv 
bladder or of anv other abdominal vjscus Passage of bloodv unne is 
significant of injury to some parr of the urinary tract Patients with 
partial rupture of the bladder or a timponaded bladder wound mav 
pass bloody urine but the piticnt with a complete bladder rupture 
cannot void at all W hen rupture of the bladder or posterior urethra 
is suspected the pvtient should not be encouraged to void lest he 
empev the concents of the bladder into the penroncil civ itv or into the 
perivesical or periurethral tissues 

Signs of rupture of the bladder or urcthri should be s\ siematicilh 
evaluated Bv inspection per/oratme wounds ire noted Palpation of 
the urethri m the penile and perineal portions and of the scrotum 
must be carefullv done to rule out extravasation of blood nr urine 
Blood without unne at the external meatus indicites rupture of the 
urethra external to tlvc external sphincter Siipnpubic tenderness, 
ccchvmosis mass or crepitus mix suggest fracture of the pubic ramus 
or rupture of the bladder lAtmaisitwa of blood or urine m the 
perineum or in the perianal region iniv mem rupture of the mci» 
hranous or prosratic urethn 

Digital rectal exxtmmtton should be routine when rupture * ‘ 
bladder or urethn is suspected Normallv the membratnus urethn 
cm be palpated is i longitudinal tord between the anal sphincter am 
the prostitic apex because ir lies agiinst the pubi c s\ mphv sis » 

Trom the Urological Scctiot alter Reed CcneraJ Hospt ! hms'"’ 
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rapture of the membranous urcthn the fossa on cither side of the 
^fmbranous urethra is obliterated and the prostate apc\ is dislocated 
nm complete rupture of the urcthn occurs in this area tlic prostate 
^31 not be felt and the space is filled with blood or cxtra\asatcd 
h is frcqucntlv easier to palpate the bladder b\ rectum than 
raprapubicallv 

llTiea eartrai umo/i of xtrtnc occurs after rupture of the bladder 
urethra it follows well established fascial planes \n excellent 
Kcription has been published b\ Culp * After rupture of the anterior 
ratfira extraiasation is limited b\ the fascia of the penis from there 
^ nu} pass beneath the tunica dartos of the scrotum beneath Colics 
P^ritieum or upward oxer the alidomcn beneath Scarpa s 
'3 I have drained urine from beneath Scarpa s fascia o\ tr the flanhs 
*hc bulbar urethra Urine cannot extras asatc down the 
tfie fastial attachments at Poupart s ligament Because of 

' of Colles fascia to the urogenital diaphracni urine 

^sate into the perianal region after rupture of the anterior 


the membranous urethra results m cxtraxasation betw ctn 

usualhT i ’urogenital diaphragm from this confined area it 
prostar through the superior la\cr and passes in front of the 
urethra^ the prevesical space From rupture of the prostatic 

or the tisuallv escapes into the ischiorectal fossa on one side 

other bv tears through the laxers of the fascia of Dcnonxilhcr 
^'’Pture of the bladder is ' * ' 


the 


complicated b\ extraxasatmn either into 


"Wh or into the penxcsical space dependent on 

tration^*^ rupture occurs at site of peritoneal attachment If pcnc 
u r)ccu« xvhen the bladder is quite cniptv peritoneal perforation 
thene^^ Hoxvever anterior bladder rupture is most common and 
"na be mjxircd especiallx xxhen the mjiirv occurs 

bladder 

of a diagnostic catheter is a most useful procedure 
urethra or bladder is suspected a soft rublier 
’his sofr*^” catheter maj be gentlx passed Failure of the passage of 
If ^^s^ment should be checked h\ careful rectal examination 
*^^“ranous or prostatic urethra is torn the instrument will 
s V ^ h rectum If the catheter 

the urethra is probably intact If clear unne is oh 
'*cciirred to the urmar> tract has 

n ( If bloodx urine under prcssxure is obtained the bladder is 
'hinape \V^ upper urinary tract for the 

‘ji'ite c ' urine or blood is found rupture of the bladder is 

I'x diagnostic catheter must be preceded 

V^k^tion of the bladder I haxe seen the passage of the 
''loodv to be folloxved bx drainage of 1000 cc of slightlx 

urine There xxere no signs to suspect rupture of either kid 
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nc\ therefore c>5toscop> was done An intrapcntoneal ruptun 
the bladder was notetl The catheter was passed into the pento- 
caMt> and the extras asated content drained 
bjjcctwn of I contrast vh 1mm into the bladder for diagnosis 
rupture is unnecessary Onl\ on rare occasions m the male andrar 
in the female is lystoscopv indicated When in doubt it is safes ’ 
xplon, and drvti tlic bladder The scalpel is the safest cmergec' 
instrument 

TREATMENT 

1 rcatincnt of rupture of the bladder or urethra is based on fo 
principles (1) dramige (for pretention or treatment of cxtnva. 
tionj (2) hemostasis (bt packing or suture) (?) dncrsion of t 
urinan stream (cjstostomv ) (4) repair of the defect (suture) 
^Micn the question of cttraiasarmn is m doohr dram diieirtl 
urine bt evsfostonn TJic me of the urethral catheter is contninc 
cared m these cases 

Defects of the hJiihJer oi/rt/<lc the peritonea) caiin mat be sunirs 
Defects opening into the pcnronnl civit\ rmist be sutured It is n 
usualh ncccssirx to dnm the pcmoncil ca\ir\ after the cxtravasati 
urine his been csicuatcd 

Perforating Wound of the Bladder Conpllcated by Injory of ^ 
End of the Ureter — "nus mjurs is infrequent but is of considerst 
interest as m the follow mg ease 


A UAcnt> o! htr w unded ot AprI J W? I> * 

{Tui buHcf Jad tic « iid of entrance |U>t abo e tl c pre «f "^”2 t 
the left femur and the wound of exit 6 em aloxe the npht tt fbant 
m sil perforated th rectum the onnar) bladder seietd the 
n ar the bladder and iniurcd the sciat c nertc Debri Icm u of the x oo 
carr cd out At laparotoni) nos emo d perf rat ens and one of the i ^ 
sutured ruo Wadfer perf rations were ctosci and the unne ' as one ^ 

cistotomv He w s sent to n e%a uauon ho p wl and then to a $«u 

pital wler the suprapil/c rule » as r moteJ on Ma> 10 194J . m 

mot I to a general I osp t I on \fa> H I9TJ he de eloped intestinal co ^ 

and the hagnos/s of trio enter c fi tula x as mad The suprapuo c 
re n red and a transterse colostomx \ as perf mi d He tas 
of the Interior and was a Jminc 1 to \T liter Rrr 1 General Hosp r 1 o 
if 1W3 On CTJnination urine from tht left lidiej x ax ot 

tl c c> sto roni> and unne from the r gl t k dnc> dra ned t j - sc « 

the right hip t!c had a f otdrop on the rigl t but the major psH 
ncnc was un mured Tl colostomy \ as functioning wd* the 

grams shot cd a mod rate right h>droncphros with diJataron 
dow n to a point near the bJ Id r 


On October 12 1943 i n^Iit urcterocistmitostonn was 
rbrmigb c n^)it iou cr qindrtne rmtsclc eiimnp incision ^ 

u is rciclih expostd on the surfitc of the peritoneum 3 
the self ntir the liluldcr Ihc cut cm! of the ureter tf 

from the fistulous tnet which tommunicuetl \wtli the w 
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r sht hip Anastomosis -was earned out b\ a method \cr\ similar 
rr 3 c usual technic of urctcrosigmoidostomy Tlic bladder axas per 
Mith an Halstcd chmp at a point of fixation to the scar A 
^ chromic catgut x\as placed in the up of the 
^^wainich had been cut obhquch the two ends of the suture 
. re paced on two Alavo needles passed throuith the c>stotomj 
brought out 3 cm below the perforation to 
liiprp ""T ® ir'sidc the bladder Tlircc chromic catgut sutures 

I fi fasten the ureteral wall to the outer bladder wall The 

"disclosed with drainage 

urograms si\ weeks after operation showed that the 
been rchcacd and the kidnc\ was functioning 
l^ecembcr 3 1943 the wounds of the hips which com 
other and with the old suprapubic wound were 
^oand u amounts of scar tissue were excised The bladder 
jOeriiJ uwled and the patient was \oiding all urine through the 
I fiifof Januarx 4 1944 the colostomv was closed 

pre Membranous Urethra —Repair of the defect after nip 

IB best *J^uii)ranous urctlira h\ anastomosis of the sexered ends 
[of the of the initial operation if the condition 

pcrniits Immediate suture reduces scarring and resultant 
tostom^ Manx urolocists haxc treated such cases by c>s 

'^nv tl depended on traction on a Tolex bag catheter to 

^bfoush ^ urethra together The catheter is introduced 

^toupR ^ anterior urethra grasped xxith forceps as it emerges 
8j,d jp triangular ligament threaded into the prostatic urethra 
tf, bladder The balloon is inflated and traction made 

proved emerging through the anterior urethra This has 

^atisfactorx m manx instances howexcr I have seen several 
^^^'^tures after such treatment xvhich have been difficult to 
{^, 3 - , sometimes possible to suture the prostatic apex to the 
[}, ^'Sament suprapubicalK using two or three sutures of 

, JUic gut placed bx the aid of the boomerang needle m the depths 

^exvound 

^ or the urologist trained m the penneal approach the repair of the 
P^red membranous urethra either immediate or dela>ed is rela 
easy I have had to do the operation desenbed b> Young^ m 
I 5" >nstances after the initial operation of suprapubic exstostomy 
been done m emergencx and the patient cxacuated to the zone 
interior for further surgery 

‘he classical perineal approach is used An mxerted U incision is 
m the perineum xx ith the apex 3 cm anterior to the anal margin 
Mings extended backward toward the tuberosities of the ischia 
ischiorectal fossae are dex doped bx blunt dissection to expose 
^idhne perineal structures With a sound m the anterior urethra 
as a guide the fingers may be passed across the midline behind 
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the transversus pcnncj muscles m front of the rectum and posterior 
to the sound m the membranous urethra The penneal bod> ma> then 
be divided over the finger The recto urethralis muscle is then isolated 
bv bhmt dissection These fibers arc variable and are a conjunction 
of the fibers of the transversus pennci muscles and the fibers of the 
levator am muscles as thej meet in the midime and join with the fibers 
of the longitudinal muscle of the rectum If care is taUn in the isola 
tion of these fibers and thev arc sharply divided away from the rec 
cum there is no danger of m/uiy to the rectum The prostatic apes 
may be seen after division of the recto urethralis muscle 
A sound passed from the suprapubic wound into the prostatic 
urethra may be used to press the prostatic apcY into position for suture 
CO the anterior end of the divided urethra Four sutures of >»o 1 
chromic catgut suffice nve wound is drained to prevent localized 
infection and a "’4 or '^6 F catheter is fastened into the urethra as a 
splint I do not leave this catheter in place more than ten days Dila 
cation of the urethra is then earned out every founh day using fill 
forms and followers until the wounds arc healed Then patients mav 
icquvre periodic urethral dilatation after thev leave the hospital 
The results following this operation have been completely satisfac 
cory m sit cases In the seventh wc have encountered a complication 
af serious consequence 


A twenev se cn j cir Id sergram in ihe infantry \ h»!e on duty in the 
5<uthv tst Pacifc suffered a cru hing injury of the pelvis nt amput ion i 
ut left leg at the thigi wiih severe cni h ng injury of the abdominal contepu 
ind rupture of the bladder and membranous urethra when an ammun ucn track 
jverturne I Tl patient v as tr ted effecrively for »1 oeV h s leg \ m ampu 
sted by the guillotine method hjs bladder v as drained uprapubicallv ana 
c was sent to the nearest evacuaton hospitaL Here an attempt v as made to 
itute the ends of the urethra by passige of a catheter after sounds fas 
rrade and retrograde had met m the region of the prostaae apex With mn 
■athetcr in place cystostomy drainage was manta ned for s me tne but when 
he suprapubic tube w s removed no Iraina^e of onne occurred through tci 
ir thral catheter 

This soJli r was admitted lo Walter Reed General Ho^ptsI anng 
uprapub c rul e three months after his initial injury The urethtal 
vas in p!a but Ira ntd no urine On bis arrival ihe cysiosomv v ouna 
lihtcd to alio V introdwctj n of the e am rang finger mt th Widd r 
ircchr 1 cat) ter d d nor pass through th p osmic u ethra but * 
uprapubic wount through the space of Pcttios \ rays shov ed the ^ 

>a sing to tl 1 ft of the midi nc and lateral to the prosi tc vherc it c 


lalpatcd by rectum , _,„m 

Under sodium penttihal anestbes cystoscopy v ^^j^ntletefS 

he panendo cope through the cy to tomv open ng Fuifonvs * « , , 

vere adm rted tJ rough the vcscal orifice t>ut ould not pa for root 
:m Tic cjstocope v as remove! and an attempt vas m de t P — 

hrougl the prostat c urethra retrograde to meet a sound passed an gra 


nancuver failed 

On July 20 1944 the operation SB «1< cubed bv loung 


done throng' 
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4e ptnnsm^ ITicrc difficult) m aiusionju^mg the i robtatic ai>c\ with 

etoni Md 0/ the membnnous urethra Drainage was established m the pre 
B jp2ce from which considerable granulation tissue was curcted \ No ’4 
0^ bsg catheter w-as used as an urethral splint 

'‘is openuon a periurethral abscess at the penoscrotal juncture 

rwm A *^°di da> a sesere secondai> hemorrhage occurred which 

5!^ packing of the prevesical space and the penneum \t that time the 
m the perineum had sloughed out and there was a -cm defect in the 
tfitre prostanc apex. This was resutured on the cichtcenili das when 

Fo! V Jvf* ^“Sht hemorrhage from the penneum Traction w as made on the 
Tti ^ ^fheve strain on the suture line 
'•luch operation the patient had another se% cre hemorrhage 
»nd f of the suprapubic wound packing of the prevesical space 

fly "S’ Of the penneum and the area of the pcnurcthral abscess There 
entire wound To obtain hemostasis the defective mcm 
again sutured Severe sccondar) hemorrhage on the thim 
i^c entiri.^^ after nvo weeks of cessauon of all bleeding required packing of 
area jn front 0/ the prostate and urethra 

repair -was undertaken too soon after the initial 
infecuon would have pla\ cd a lesser role if we had 
iJtethral P*"®' wound to heal before attempung repair of the 
learned that severe late sccondarv hemor 
m patients who have suffered extensive 
bj secondarj repair of urethral defects can safel> 

Penile and Bulbar Urethra with Extensive Mucosal Loss 
Portio penile and bulbar urethra which effect loss of large 

°^^dcosa are very difficult to repair Such operative work 
tnrt ^clayed until sepsis is negligible and the wounds have con 
^^^dasmuchasthey w dl 

Septem^^ gunner of a bomber was struck b> a 0-mm cannon shell 

iSflljj ^ ^943 Major Herbert Willy Meyers notes are quoted There 

cm of the anteromedial aspect of the left thigh extending from 10 

of tjjg . * to the inguinal region damaging and dcstro>nng the muscles 

Pot ^ f abductor group and the sartonus The femoral vessels are ex 

The skin°”l ^0“PWt s bgament to the midthigh but axe still in their sheath 
The nch scrotum is destroyed the left tesucle pracucall) destro>cd 

strj^j ^ } setotum IS intact. The penneum is extensn dy damaged There is a 
iQj jjj g cm long and 1 cm xvide attached to the root of the penis 

Posed some urethral mucosa The entire urethra is divided from the ex 
P^ooeil bulbous portion of the corpus spongiosum The enure 

from th destroyed The skin around the anus is completely avulsed 

the Den ^ There is a w'ound of dve right buttock continuous with 

l*ids Wound from which there is a steady oozing of blood This wound 
ispect Jr"®. descending ramus of the pubis and ischium to the postenor 
fel{ -p.^ neck of the femur where a large metalbc foreien body can be 
pieces / ‘"^Wior pubic ramus and the isdiium are fractured Many loose 
Aft j 

Wjj j. oolostomy was done through a McBumej incision The peritoneum 
the ^^red A rubber catheter was placed under the loop for support ^d 
srnal obhque fascia was closed above and belo v the loop Suprapubic* 
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the trans\crsus pcnnei musdes in front of the rectum and posterior 
to the sound m the membranous urethra The perineal body may then 
(>e divided over the {mger The recto urethrabs muscle is then isolated 
bv blunt dissection Thest fibers arc variable and are a con;unction 
of the fibers of the cransversus pcrinci muscles and the fibers of the 
fc\ itor am musefes as thev meet m the midlinc and jom with the fibeis 
of the longitudinal muscle of the rectum If care is talvcn in the isola 
tion of these fibers and thev are sharp!} divided avva} from the rec 
turn tlvcrc is no danger of myicj to the rectum The prostatic apn 
ma\ be seen after division of the recto urcthnlis mu cle 
A sound passed from the suprapubic wound into the prostatic 
urethra mn be used to press the prostatic apev into position for suture 
to the anterior end of the divided urethra Four sutures of No 1 
chromic catgut suffice The wound is drained to prevent localized 
infection and a 2-1 or ’d F catheter is fastened into the urethra as a 
splint I do Wot leave this catheter m place more than ten davs Dili 
ration of the urethra is then earned out cv cry fourth day using fill 
forms and followers unci! the wounds arc healed Then patients mav 
require periodic urethral dilatation after they leave the hospital 
The results following this operation have been completclv satisfac 
tor} in SL\ cases In the seventh wc ime encountered a complication 
of senous consequence 


A tv ent> SCI n serpeam m the infamrv v\h!e on duty n ihe 

Moulin CSX Pac fic ufTeted a cnihn^ iniuf> of the prfvi and arrpumon f 
his left I t ihc f!i fih wuh severe crush ng injury of the abdottunil cotteno 
and rupture of the bladder and membranouj urttl ra vhen an anunun oon trueV 
oicrturned The patient v as treated efieexi <ly for shock his leg was smpa 
tated by the guillotine method hw bladder v as drained vuprapub 
1\ was sene to the nearest evacuation hospital Here an attempt was made to 
«. mce th ends of tl e urethra bv passsgt of a catheter after s onds pa^d an.e 
grade and r trograde had niet n the regon of the prostatic apev. VVitn t i 
catheter in plice cystostomy drainage was maintained for some wtve hut w cn 
the suprapui c tube v as removed no drainage of unne occurred througn t e 
urcti ral catheter 

This oiler vas adnttced to alter Reed General Hospta! 
uprapub c tube tl rce montJ s after his inn aJ injury The are heal r 
was in pi cc bur draine 1 no urme On his arnval th cyst stnn’y y. 
d bted to illo intro }u« on of the evam n ng finger into the o'ld ee 
ur thra! theter d d not pass tliroogli the pro m c urethra bje w ^ , 
suprapui 0 ound through the space of Rctaius \ rays shoved * * „,,7A be 
pa sing to the left of the midime and lateral to the prr tate where k c 
f Ipatcd bv rcaum . _jjs . 

Under sodium p ntothal anesthe la cystoscopy v s carr ° , '„[f,«er 5 

the pa en ioscope through the cystotomy opening FiS iom« j 

t e c adm tied thrt ugh the vesical or fi e hut v ould not pass tor ^ 

cm Th cystosc je t as removed an! an anenpt wa made to p ^ 
i5 ro igh tl c pmstatic urethra retrograde to meet a sound passed an 
maneuver faded , ^ thMigh 

Ov July 20 W4 the opcrauoa as lescribed by \oung was 
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of the bladder into tlic pcritoncil ciMt> iiuist be sutured Other 
bladder ^\ounds should be sutured if possible Ruptures of the nicni 
brinous urcthn arc best sutured nt the tune of injurj If this is im 
possible sufficient tune should elapse to allow infection to subside 
before repair is undertaken 

The penneal approach to the mcinbnnoiis urcthn is described 
Complicated eases of wounds of the bladder and ureter membranous 
urethra and the anterior urcthn arc reported 
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0! shock, and stabilization of the patient s condition arc ncccssar> be 
fore one can e\cn detcmiinc whether radical surgical intcrAcntion is 
edated. In this connection it is important to cinpliasizc that one 
famre peculiar to thoracic wounds naniclj partial suffocation inaA 
he a major factor m producing shock when the lungs arc damaged 
This ma) result from blood or secretions accumulating in the trachea 
wbronchi orma\ result from hemorrhage or cdcmi in the pulmonarv 
par£nch\Tna One or both of these factors combined with the anoxenin 
'^f shock ma\ pro\c fatal Bronchial secretions or blood clots ma) 
dtcT be remo\ ed succcssfulU b\ aspiration through a bronclioscopc 
orb\ catheter suction A lung drov\ncd with blood or cdcini fluid 
Ba more serious problem and ox)gcn thcrap\ is probablv the most 
i^tafactor) form of treatment It is cxtrcmcK important therefore to 
the possibiht) of partial suffocation before evaluating the 
paents condition and particularlv before attempting nnv major sur 
peal procedure 


Pncocall) all surgeons agree that if possible operations m the for 
'"ird areas should be confined to closure of sucking wounds control 
^ctnorrhage and relief of tension pneumothorax Edwards 
of h 1 ^ stated To open the thorax wide in the presence 
order to deal with hemorrhage may occasionallv bring 
. * success but It will almost ccrtamlv kill manv patients 

0 othcrw ise w ould hav e rccov cred Few surgeons activcJv engaged 
^^surgerv will disagree with this statement 
^J^portant points m the mitiaJ treatment of chest wounds 
Q ^ particular attention during this war deserve men 

management of sucking wounds (’’) Relief of pain 
the chest wall 

“ 'ng Wounds —A defect m the chest wall is usuallv apparent and 


if »kp_ — ** •** 4»*v- O touaiit - 

vionofl^j^ possibilitv of an opening into the chest wall the 
yj|] ^ mans clothing should be removed in order that the chest 
dosu^” f inspected The absolute necessitv for prompt 

has ° Poking wounds was understood during the last war and 
far repeatediv emphasized in discussions of thoracic injuries 
‘ormam \Mrc u . . than the 


_ — lit uiscussions oi 

•L It IS true of course that openings larger 

^ arc more dangerous than smaller defects The consciju^.— 
^tou^d however will depend upon the vital capacitv 
‘C wounded l.ii — the chest wall 


rf , W' 

‘theuounded .. 

bEfatalma 


man For example a small opening m • - 

® pauent whose vital capacirv has been material v 
' .^^t)iThage into the lung or pleura The princip e 
C r of moling rounds m the chest has been substan 

'■'i»eter "fo”="oes m this star Communications from the fron 
clea ... '"dicatc that tinder adfersc conditions precluding proper 
niethodsrf closure should be altered 

Vtc-R ^ condition of the w ound c 

son and Scadding^ report a high incidence of infections 
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the chest wall when sucking wounds were tightlv sutured The 
suggest firm suture of deeper lavers of the chest wall and loose closur 
of the skin o\cr a paraffin pack TTiis tcchnic in their opinion is th 
best solution for sealing an open pneumothorax while at the same tim 
providing drainage of the chest wall wound In cmergenc> condition: 
occlusive dressings ma> be utilized as a temporarj measure if primar; 
suture IS unwise because of the condition of the wound It is imporran 
to emphasize that regardless of tiic tcchnic employed the physiologn 
bellows like action of the chest wall must be preserved as much a 
possible to insure respiratory exchange Whether this is done bv tigh 
sutures of all lavers of the chest wall delayed primary sutures or by 
occliisne dressing will depend upon the wound and the aiailabk 
surgical facilities 

Pam Ongmaiing in the Chest Wall —Pam in the chest wall is im 
portant not onlv because of the suffering it mav cause but becausi 
reflex splinting of the movements of the thoracic t-age as a result o' 
the pain will further dimmish vital capacitv pain rcsultmc fron 
minor rib fractures common in civil life can often be controlled hv 
partial immobilization of the chest wall b\ properlv placed adhesive 
strapping Tlic more effectual the immoliilization of the thoracic cage 
however the more the reduction in vital capacity and m the severelv 
wounded a strapping that is tight enough to relieve the pain satis 
factonly may reduce rcspiratorv excursions to a danf'crous level For 
this reason there has been an increasing icndencv to a\ oid chest strap- 
ping if possible The use of novocam injections to relieve pirn de 
serves consideration 

Novocain Blocks for Relief of Ches^ Wall Pa n —Experienced surgeons 
near the front have found the injection of novocam cither in the site 
of rib fractures or hv paravertebral Mock to lie highU successful in 
controlling pain Samson* and Ihirford have employed paravertebral 
blocks m severely wounded men VMth gratifvmg success They em 
phasizcd the neccssitv of relieving pam and shock m patients with 
thoracic wounds before an imclhgcnt evaluation of the case can be 
made 

Paravertebral block is ordmantv a simple procedure which can be 
carried out with a nunimun) amount of equipment The followin'^ 
technic has been cmplovcd hv MouseP at \\ alter Reed Genera 
Hospital 

Technic of Paravertebral Block —Paravcrtebnl block may be done 
with the patient Iving m the prone position or with him on his side 
with the thighs flexed on the alKlomen If the pione position is em 
ployed a large pillow should he pi iced under the abdomen to Hex 
the vertebral column as imith as jinssildc After proper skin 
tion an intraderiml wheal of novocam «s placed J cm Iircral to t e 
interspace between the posterior spmes of the vertebrae at the 
level Tlac position of the wheal k slightly caiidu! to the nfera sju 
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ous process of the \crtcbra represented b\ the posterior spine only 
J ' c!o\\ this lc\cl This position is ncccsstrN hcciiisc the pos 
dorsal \crtebnc extend caiidilK to o\erhp the 
« ra below After the intradcmial wheal has been raised a 3 inch 
is passed through the skin and is ad\ meed slightU 
niediaU) until the transxersc process of tlie \ertcbra Ins 
needle is then sbi^htK withdrawn and tlic tip of 
oftfie^ redirected below the tnns\crse process After the tip 
I j ^ under the lower border of the transverse process 

®Ppro\imatclv 0 5 cm Paresthesia can iisualK be elicited 
^ched r parcstlicsn has been obtained the s\ nngc is at 
iiorifp J’^^dlc and the phmeer of the svrinuc is withdrawn 
sub^ n niakc sure that the tip of the needle is not Uinc witlun 
space or has not passed mro an arterv or a vein 
di/aride of 1 per cent solution of procaine hv dro 

Wufse °^nietvcainc is now in|cctcd Tlic initial injection is of 
’tell tn ^ which pam has been localized It is 

paravertebral block is to be cmplovcd for 
*’>'1 abov^^'^ ^ 1 intercostal nencs must be blocl cd below 

^ operative incision This is also a good 

m in ft, , "hen usmt, paravertebral block to relieve pain ongmat 
e «n me chest wall 


traumatic hemothorax 

management of hemothorax eases has emphasized 
cem "®"”ds and penetrating wounds of the 
Apparent practice It is becoming more and more 

blood conserv ativ e treatment of hemothorax bv allow mg 

sm should not be followed unless the hemothorax is 

Scaddin a F Edwards ’ Roberts and Tubbs ** Nicholson and 

abl; ^^1 found that the pohev of carlv aspiration prefer 

I'hmed replacement seems to give the best results 

cour Hemothorax —The immediate treatment is 
toward the control of heiuorrha^e and shock 
^‘^totra blood are usuallv neccssarv m severe wounds and 
com^^ 'isions of blood aspirated from the pleura may be emplov ed 
P^oi ^ blood IS not available Griswold and Ortner’’ have cm 
^^^^^^Dsfusions in 100 cases with one fatal reaction from the 
hlood death w as the result of faulty technic m filtering the 

jnfy. stress the nectssitv of rigid filtration technic when re 

plasm contemplated Countless lives have been saved by blood 
fbat M present conflict but it is important to remember 

transfusions furnish the most effectual method for the pre 
On and treatment of shock 

aspiration is of course necessarv if the volume of the 
IS causing respirator) embarrassment 
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Re eipansion of the Wounded bing —Early expansion of the lung 
should be accomplished by aspiration of the fluid from the pleura with 
a svnngc and needle c\cn when pressure symptoms arc not present 
Some ha\e feared that earlv rcmosal of blood from the pleura might 
result m secondary hemorrhage and ha\c therefore advocated either 
delayed aspiration or the employment of air replacement when the 
fluid IS remov ed to pre\ ent rapid rc expansion of the damaged lung 
In a senes of 155 hemothorax cases returned from overseas to alter 
Reed Ccncral Hospital there is not a single recorded instance of 
secondary hemorrhage m patients treated by early aspiration Nichol 
son and Sendding’ agree with other prominent British surgeons that 
the danger of hemorrhage recurring as a result of aspiration of the 
chest in the first few days after mjurv has been greatly^ exaggerated 
fn their senes of 291 cases there xvere only two examples of sccon 
darv hemorrhage one from an intercostal vessel which would not 
be effected b\ expansion of the lung twelve days after injurv the 
other from the lung eighteen days later Both were fata! In the 
second case there was a metallic foreign bodv in the center of the 
lung and the lung was riddled with tubercles 
It would appear therefore that the theoretical advantages of air 
replacement nameU prevention of secondary hemorrhage m hetno 
thorax cases is questionable The objection to the replacement of 
air when blood is evacuated from the pleural cavitv is that the apical 
portion of the lung is collapsed and the expansion of the entire lung 
will be delayed This leaves the entire pleural cavitv vulnerable to 
infection and will result in a total empyema if infection docs occur 
On the i ’ 1 and if the hemothorax is evacuated earlv without air 

replaccn 11 he occupied by the re expanded 

lung an " A volume 
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rli ^ express their \iCMs IS follows It is their opinion 

ttnerc is no xalid argument in fa\or of lca\mg blood in the pleural 
^vit) except for the theoretical danger of secondary licinorrhagc an 
txtreme ) rare complication Thc\ ndiculc the suggestion that infcc 
IS introduced b> aspiration and conclude tint if tins occurs it 
cnticism of the technic rather than of the principle One not 
le exception among surgeons actnclv engaged in war surgerx is 
j ^pparcnih has found that spontaneous absorption of 

fura blood occurred m man\ of his eases lie suggests that aspira 
p 0 the fluid should be reserxed for eases showing pressure s\nip 
p or m cases where infection is suspected The other extreme is 
pntes xicxxs xxhich are mentioned onlx to condemn them lie 
cxploratorx thoracotom) m all tx pcs ot pleural 
‘Most experienced surgeons howexer behexe that 
" policy xxould result m manx imnecessarx operations and 

I ^ J would substantiallx increase the mortality of thoracic 
ounds 

g ^^^ulatcd data from xanous surgeons xxjth xxidc experience in 
utin^h^^^k '\ounds indicate that the folloxxing general 

aamr ? employed successfully in the treatment of initial 
(Uf ^ ncmothorax Aspiration of the blood is begun about txxentj 
an hours after injury proxided the patients condi 

bIo°H^ ”®^Pf®clude the performance of thoracentesis The xolume 
0 to be aspirated xx ill be determined bx the patient s reaction 
of tightness in the chest indicates that the intra 
S negatixe for the patients comfort Nicholson 

edv^* I 'm* haxe mentioned that the patients sensauon is a per 
jj ^1 ^^hable guide to the safe lex el of pleural pressure and this 
Tere^*^ experience If the tight feeling m the chest is 

teasi amount of air ma> be introduced to rehex e the in 

”^Satix e pressures Air replacement hox\e\er xx ill seldom be 
,r “ ^he patient has been xxamed to state xxhen he begins 
Thoracentesis should be performed daily or on 
( ur , ®od continued until the pleura is emptied The amount 


f HI ^ 

. 'tr 0 ^ ''bich can be remoxed in the mdixidual case and the mim 
f the xx ill of course be x anable depending upon the si7e 

3n m lo our experience from 500 to 750 cc of fluid 

The^f ^ remoxed at each aspiration 

jQjj 1 ^bat repeated aspirations increase the chances of infec 

tHe ^ justification Not onlx does the earlx re expansion of 

Prexent a large empyema but the retention of the blood 
Cfie ^ increases greatly the incidence of sepsis 
peons Treatment of Hemothorax -^exeral British sur 

tienis rhat the routine use of sttlfamla?mde bx mouth in pa 

hem i XX ounds exerted a favorable influence on the incidence 

0 ytic streptococcal infections Tudor Edxxardsi^ advocates the 
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hia^ole because of the rather high incidence of Staphy 
cus infections m chest wounds The benefits of the local 
Ifonamide dematues m chest wounds is difficult to e\alu 
ihc\ of penicillin to remain potent m the presence ot 
n pus and the success with this agent m the sterilization 
cavities however indicates that it will be evttemcK 
:n used localij m the treatment of hemothorax both as 
:ic or as a therapeutic ai,cnt it infection lias occurred 
ant to remember however that even if the contents 
a can lie stcrdi^cd b\ a chemical agent the mccbaniol 
he rc cvpansion of the lung remains 
emothorax or Fibrolhorax— Chrome hemothorav resulnne 
’ m the formation of a putty hlvC mass bathed in hloods 
tucly rare comphcatioft of thoracic u oimds Appirentli 
I case of hemothonx will progress to the chronic sis e 
the treatment onctvnaUv cmploved It seems reasonable 
iwcvcr that dclav in aspiration will favor clottm" \\Tule 
rv m the middle Cast Nicholson and Scaddjnc* observed 
of 6 per cent of dotted hcinothoraccs m their ’91 pew 
iris of tiie chest These authors arc of the opinion that 
not an important factor since half of ihcir cases were 
half were not Thc\ conthulc however that the degree 
lage has an important influence on the clotting of blood 
s It IS imciesting that Smiths ** of Qnslt«.ton South 
:ctcd fiftv cases of hemothorax and hcmopncumoihonx 
1 his clinical files and found also an incidence of 6 per 
me persistent hcmothoraccs m various tapes of wounds 
occurring in civil life In our «^nes of In cases of gun 
of the chest the incidence of chronic hemothorax has 
imatclv 5 per cent This lower incidence is probablv 
cause mans patients with chronic hemothorax were 
here and not sent to a chest center m the 7one of 

of Chronic Hemolhorax—Not onlv is the lunc crippled 
Hapse when splinted b> an organired clot m the pleura 
convincing evidence that there is mflammatofy response 
a and the lung itself to retained blood Edwards an 
studied pleural reactions to blood tlirouuh a tlioraco 
ive o! served acute h>pcremia edemv fibrin deposition 
le cases resulted in fibrous attenuation of the entire lun 
behev es that concomitant serous plcviral effusions in ca 
ix ate the result of the itntituig effect of the blood up 
lugonot* describes three patients m whom evtensne 
s developed from untreated persistent bydrothorav 
as that the ultimate goal in the treatment of 
rc expansion of the lungs and conscrv ation of as 
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cardiopulmonarj funcaon is possible The method to be eniploved 
neaefi ^e mil depend upon a number of factors It ivould be 
ron in eed to subject e\cn patient with a longstandinc hemothorax 
an open operation In nnn\ instances even when the blood has 
en present for a prolonged penod of time properK performed as 
pwtions will be successful in evacuating the fluid The common 
K nf^ a hemothorax of some duration is that the needle 

promptlv plugged with fibrin which has 
. bottom of the cavitv and a free flow of fluid is 

^ premature conclusion that the pleura 
shniil^^ organized clot Under these circumstances aspiration 
^'ill r ^ at higher levels and often a smooth flow of fluid 

^^P^^ting this maneuver at various levels one is often 
apDM ^ fi ^ satisfacton re expansion of the lung in cases which 
temov^ Sl^nce to require a formal thoracotomv Failure to 

tinn ^ ^ repeated aspiration is the most reliable indica 

roenro duration of the hemothorax nor the appearance of 

ihe p of the chest will furnish a reliable clue concerning 
^ operation for the removal of an organized clot 
operatt?* Operahon in Chrome Hemolhorax — If a radical 

through^ found necessarv the thorax should be opened 

tntire d 1 ^ enough incision to insure ample exposure of the 
occuDiL^'^'^^ ^ experience that in manv cases the clot 

'^eision h* position When this is the case a posterolateral 

of ^ cmploved either with resection of a long segment 
throuffh tK division of two ribs with the incision earned 

entrv int muscles The method empIo>ed to effect an 

^nce of ^ ohest is not important and will depend upon the prefer 
almost th ^ ^'^^"'^nal surgeon If the clot is a total one involving 
^Pterolat ^ pleura with complete collapse of the lungs an 

^3'^es intercostal approach is attractive because the costal car 
b\ °jj- ^nt be divided and adequate exposure can be obtained 
Qnce^ h i’ifi spreaders betw een the cartilages 

n^nuall ^ ^ P*®nra is entered the clotted material mav be removed 
then ^ pleural cavitv thoroughly irrigated with saline It 

^tpand surgeon to decide whether the lung will re 

i^'^rset of^ K after the clot has been remov ed or w hether the 

the onr tissue encasing the lung will preclude expansion of 

‘^^tenmn^ ^ ^ ^ decortication operation is in order To 

^^chnic^^^T iniportant point we have emploved the following 
chronic h anesthesia has been utilized m all cases of 

^3tion*^ f After complete evacuation of the clot and irn 

sure 0 ° h ^ pleura the anesthetist exerts 7 to 10 cm of water pres 
free nT ^nngs through the intratracheal catheter If this produces 
ntion of the lungs decortication is not earned out On the 
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Other hand if the lung remains fixed the corset of fibrous tissue over 
lying the tisccral pleura is removed 
One detail of technic remains controversial namely should the 
pleura m tlicsc cases be drained after the operation or should the 
chest be closed tightU and repeated aspirations he performed to keep 
the pleura free of accumulations of air and fluid’ Smithy^® feds that 
the wound should never be left open unless the hematoma is infected 
He condemns cicn the «se of a catheter for drainage because he 
believes that the pleura is extTcmcl> susceptible to infection in the 
presence of organi7ing thrombi Nicholson* however has employed 
drainage in all of his cases even when the clot is not infected be 
t-iuse he feels chat to omit drainage would he mvmng chronic 
cmpvcma We have cmplovcd dosed catheter dnmage m the major 
itv of our cases keeping the pleura free of fluid b> constant suction 
tth local penicillin protection however it seems likcK that repeated 
aspirations might prov c satisfactory 
Chronic hemothorax or fibrothonx will rarclj be encountered in 
end practice It is important however to record that m persistent 
cases surgical interv cntion is usuallv hicWv successful and should he 
earned out licfnrc permanent damage to the Jung has occurred 


SHHL FRA&MfNTS IM THE LUNSS 

It IS gencrallv agreed that hone splinters bits of clothing and other 
nonmenlhc foreign bodies w Inch ma> hav e penetrated the lung should 
be removed as soon as the patients condition permits There is how 
ever little reliable information concemme the ultimate damage to the 
pulmonarv parenclutua from the retention of a metallic foreign body 
such as a bullet or shell fragment There can he little question that 
the presenee of a sizable metallic foreign bodv in the lung or pleura 
will increase the risl of pulmonarv sepsis or empyema It is tme 
that if infection docs not develop during the first few months after 
the mpirv the most dangerous lime has passed I ate complications 
can and do occur It is significant that manv surgeons with wide 
experience with gunshot wounds of the chest during the lost war nao 
a tendenev to adopt a radical attitude concerning the removal of 
metallic foreign bodies Operations on the thorax can now be per 
formed with so bttle danger to the patient that it is probably 
able ro adopt a more radical pobev m deabog with shell fragments 
in the lungs than would have been safe twenty five years ago 1 's 
principle however applies only to elective operations after the pa 
tients condition is stabilized In deciding whether to remove 
shell fragments from the Jungs we Jwve endeavored ^ 

eich case and have considered the following factors (1) w 
the metallic foreign bodv has produced signs or symptoms ( 
size and position of the fragment and (>) the psychosomatic 



TREATMFNT OI CIIFST ^\OU^I)S 1419 

upon the patient who is aware that he has a piece of metal in hts 

lung 

Hemopt\sis as the result of a retained foreign body is a positive 
ndication for operation Pulmonar) sepsis complicated b\ a retained 
foreign bodv likewise demands surgical intervention In this connet 
Mn It IS well to remember that c\pIorition of tlic chest and removal 
5f a foreign bodj before infection has developed usualK gives a 




mm 

‘^'^^~^pper Roentgenogram showing large shell fragment >n the 
115 j, tio symptoms from the foreign body but it was removed becau 
*”ge size Lo-uer Photograph of sheU fragment after removal 

^^^overy and excellent results whereas the late treatment of 
pu monary abscess complicated by a retained foreign bod> is accom 
wued by grave risk Pam is a difficult s>mptom to evaluate in de 
3 ? '''hither to remove a foreign bod> from the lung or leave it 
”°bably m most instances the pain originates in the damage 
has no connection with the metallic fragment in t e 
horacic viscera 
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Size and Position of the Fragment— Some surgeons advocate remo\al 
of foreign bodies hrger than by cm Others adopt a more radi 
cal attitude and recommend the removal of anj metallic foreign body 
larger than a pea Nicholson and Scndding* arc of the opinion that 
foreign bodies m the penpherj of the lung least often cause trouble 
and if complications such “is alisccss or hcmoptjsis arise later the 
condition can be treated with less difficulty than if the foreign body 
IS m a deeper position Thev believe tint central foreign bodies or 
those near the mcdnstinum arc far more dangerous and if left alone 
until complications occur surgical intervention will be hazardous 

It IS safe to sav that size alone is probably not a reliable criterion 
on which to base the decision to remove a metallic foreign bod\ 
Obviouslv the large shell fragments should be removed provided 
trained surgeons and adequate equipment arc available (Fij, 493) 
If a man has survived the immediate effects of a gunshot wound 
neither the size nnr position of the fragment in the lung will nv3l.e 
it necessary to perform an cmcrgcncv operation for the removal of 
the foreign bodv It is safe to conclude however that the substan 
tial number of late complications which mi\ he cvpcctcd will justif> 
the removal of all sizable foreign bodies as soon as the patients 
condition is stabilized 

Psychosomatie Effech upon fhe Pohent— Mans men are disturbed b\ 
the I nowledge that they have a shell fragment or fragments in their 
lungs It IS interesting that the same patient with a large metallic 
foreign bodv m his thigh and a smaller one in his hmg parenchvma 
will become lung conscious and have a tcndcnc' to forget his other 
wound This is nor a modem phenomena hut was described during 
the American Civil War bv Otis’* Reassurance h\ the surgeon that 
the pulmonarv wound will not give him trouble sometimes diverts 
his attention In a borderline case however it is impossible to guar 
antce honestlv tint the patient is immune from late complications 
Vague pains shortness of breath and other sub)ectivc svmptoms com 
monly develop If the foreign body is good sized and these manifcsta 
itions persist removal of the shell fragment is recommended in onr 
clinic 

The Removal of Bullefs and Shell Fragmenh from fhe Lungi —Locii tJt 
Uon —The ease with which a tnetalhc foreign bodv can be remove 
from the lung depends largely upon precise preoperativ e localization 
The three dimensional concept of the thorat which can be 
b\ carefullv prepared frontal and lateral projections on ^hc r rav w 
usuallv localize a radiopaque foreign bodv satisfactonlv The 
projection will establish the position of the fngment m re a 
to ribs which can be counted and identified upon the patient 
lateral view will furnish a rcasonablv accurate idea of its 
relationship to the anterior and posterior chest walls A 
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taken in the lateral decubitus position cxnctU duplic it nu tlii. p »sit ( i 
of the patient on the operating tiblc is also liclpful (I 4^4; It is 
OUT custom to first examine the patient x\ith the fiuon slo k inu matk 
''ith a metallic marker the position of t!ic retained she 1 fragnunt 
la relationship to the chest x\all The three \ ra> prujC ri n!> which 
ha\e just been described arc then obtained and the lot n m of the 
metalbc marker checked bx the findings on the roenrgtm tr ms 



tion localizer which has been dc\ eloped under the dircc 

f&rp ^ t Moorhead is extremely helpful m locating metallic 

the m the thorax when the> are near the periphery o 

ofr» or m the chest avail With the aid of this instniment it is 
■pL ^ possible to avoid a rib resection and wide incision of the pleura 
position of the foreign bod> can be determined before the pleura 
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IS opened and a small intercostal incision cmplojcd m suitable cases 
"Hie level of the skin incision houever will usually depend upon 
rocntgcnographic findings 

Anesthesia —The clcctn c removal of a shell fragment from the lung 
should not be undertaken unless facilities for anesthetic technics which 
will control intrapulmonic pressures are available Intratracheal ad 
ministration of the anesthetic agent insures stable intrapulmonic pres- 
sures and a means for aspirating the trachea and bronchi if neccssar> 
A tight fitting face mask maj control pressure satisfactorily but lacks 
the other advantages of intratracheal tcchmc The wide macgin of 
safety vvirh ether vapor recommends it as the anesthetic agent of 
choice 

Operatf e /'ec/’iiic — Tlic fundamental surgical principle of adequate 
exposure IS particularly important w hen remov ing foreign bodies from 
the lungs The skin and muscle incisions should be vvide enough to 
allow access to at lease two interspaces when the bonv thoracic ca^^c 
IS exposed The mitnl incision into the pleura however should be 
small If precise localization has been accomplished and the lung » 
adherent it is sometimes possible to avoid opening into the free 
pleural space When the foreign body is decplv embedded in the 
pulmonary parenchyma however the opening into the pleura must 
be large enough to allow palpation and adequate exposure of the lung 
In uncomplicated cases w idc cxciiion of lung tissue or total lobectomy 
IS not nccessarv when dealing with foreign bodies The lun«’ tissue 
can be incised the fragment removed and the raw surface of the lun,, 
repaired with a few sutures of fine chromic catgut ^^»th penicdlm 
protection we have had no difficultv with secondan infections when 
this principle is emploved When the complications of empyema or 
lung abscess are present it will of course be ncctssirv to maintain 
drainage after the foreign body is removed 

SUMMARY 

1 Accumulated evidence from thoracic surgeons in the forward 

areas of battle indicate that the initial treatment of thoracic wounds 
should be conservative if possible . 

2 Paravertebral novocain blocks have proved to be extremey 
valuable in the early treatment of thoracic wounds 

3 There is an increased tendency amomr thoracic surgeons to treat 
traumatic hemothorax by early aspiration avoidm" air rephceiuen 
Early and complete re expansion of the lung is important m preven 
mg late complications of thoracic wounds and m some instances pef 
manent damage to the lung mav occur if hemothorax fluid is a owe 
to remain m the pleura 

4 Gironic hemothorax should be treated by open thoracov y 
and decortication of the lung if necessary Once it is apparent 
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t‘*'c organized clot cannot be e\acuated bv aspiration with s\rn-c 
and needle surcical intcncntion should be recommended 
J The surgical pnnciplcs imoKcd m the manacem nt ot shell 
fnsments m the luntrs arc ^c\^c^^cd 
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Milton Friednian 

\Iew.\l Corps AR.\n or me Usmo States 

Cancer in the >oung is uncomnion The annua! cancer death rate 
per 100 000 population for the age group tsventj. tonventj fourjears 
IS 5 I and for the age group tw ent} fit c to rhirt) four ) cars is 10 
ffotteter uhen cancer panenfs arc sifted from mant miWton scnKc 
men and uomcn and conccmrucd in a feu hospitals thc\ constitute 
an important prohlcm m these centers F or example at W alter Reed 
Gencnl Hospitn! 3/ per cent of the autopsies arc performed on pa 
ticnts uith malignant tumors Ihirtj three per cent of the surgical 
pathologic specimens sent to the Jilioratorx for histDlo^ic cxamina 
tion arc concerned with the diagnosis of neoplasm Of these 9 per 
cent arc proxed to be cancer ITic thiK census of hospital patients 
receiving radium or roentgen thcnp> ranees from 100 to Pf etelu 
sue of a large number of outpatients 
Because of the rclatuclv \oung average age of the militar) popu 
lation the distribution of the tv pcs of tumors is imbalanced as com 
pared with the distribution found in civilian tumor centers 
Thus m order of frequenev during the pa'll rvvo vears there have 
been over 200 Cases of nnhgnint Ivmphoma ciuefiv IIod^Lin s disease 
almost 100 eases of carcinoiin of the testis minv cases of bone rumor 
soft tissue sarcoma circmoim of the sLin and hp brain tumor non 
nevoid hemangioma mcdnstmal tumors of various t>pcs and cat 
cinomi of the head and nccl cspccnlU the nasophinn't 
Ridut/on or surgicil thcrapv is admintstcrcd under ideal mreum- 
stanecs Each cancer patient is manditonlv miewcd b\ a Tumor 
Board composed of the chiefs of the Surgical Laboratnr) and 
tion TJjcr3p> sen ices 1 he fourth man on the board is the ward^ 
cer of the respective service from which the patient erme'' TTus 
four man board has proved to be more cflicicnt than a larger one 
Tlic patient being hospitalized dunng his entire stav is under con 
scant supervision He is usually \owng md strong and cm toicmre 
the large dosages of roentgen or radium ravs that are nccessao 
Tlierc arc few comphcitions such as arteriosclerosis and nep n 
which might necessitate a compromise reduction in the mtensitv an 
numtitv of the thenpv given _ 

From the Jiadianon Therapy Section W alter Rted General Hospit 1 " 
ixigton D C 
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SUlLR\OLlUI UOLMCtN lUflUM 

On mallv m the Radiation *lhcrap\ Dcpnrtnicnt deep r »tnr_Ln 
erap) ^\•as administered onl\ b\ \ra\s acmited at OU kiloxolts 
"as attended b\ certain disadvantages Ic was often i cct'isirv to 
^ 1, amounts of radiation producing sc\ ere skin re ictions 

Which occasionalU either failed to heal or after prninrs lictlinc 
' ^ down months or \cars htcr rcquinnij e\rensi\e surtrici! 
fphir n addition there still remained numerous lesions which were 



^’^formcr million \atr machine containini: x ra> tube and 

the mult ^ ‘Iwcending down the ceiling well All monons are controlled 
''S the tre in the hands of the nurse Accessor) hcht beam lUummat 

3tment field assists in aiming of the beam of x ra>s 

jeij spite of cross firing with multiple beams of roent 

jff impossible to deliver a lethal dose to the tumor 

olt gj, improve the efficiencv of roentgen therapv a million 
inic installed in Februarv 1944 There were at this 

'"ns fifteen other million volt machines of varied de 

itij United Sntes The machine at Walter Reed is the smallest 

compact and has the unique characteristic of being as 
'^nd mobile as an\ modern ’OO kv michine These features 
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vcrc dc\ doped under ihc stimulus of tl\c accdcratcd cvolutionarv 
program necessitated b> the war effort for \i<;c in industna! roent 
genograph) 

The outstanding characteristics of the new design arc resonating 
transformer pcrmancnll) evacuated and scaled off x ny tube which 
eliminate the cumbersome continuous evacuation pump and the place 
ment of tube and transformer in a tanh filled with freon gas under 



I ig ■196 -Ant thcr posni n tl w the tube cm occupv 

60 pounds pressure which serves both as a cooling and msubtine: 
medium This permitted reduction m sire of the apparatus and con 
struction of a compact unit which could be maneuvered m a 
directions 

The disadv-intagcs of previous designs were the size of the 
tus and the fixed position of the x rav tube which protruded iw ^ 
the ceiling or side wall into the treatment room The patient ha 
be ad)usted to the tube a cumtiersoine procedure It w as < 

difficult to cross fire i tumor with multiple hciins of radiation due 
at different angles 
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^'^?ARATIVE EFFECTS OF SUPERYOLTaSE (ICCO KV J VIaSUS HIGH 
VOLTAGE (2 0 KVJ 

<hry roentgen ra\'s cmverses tissue ir p oduces econ 

ctQs^ and as electrons are stopped b\ atomic umts m the 

'^^cinical h ^ energy is set free This energy disrupts atomic 

f other biologic a ctiviti es resulting in de- 

® ^*Penr? ° tissue. The speed of the secondary electrons 

^vilf^^ *^pon the voltage If the voltage is vexv high, the elec- 
^ e such great speed that the\ trill travel a consid-rable 
^ pomt of impact before thev have sloned down to 

Sapexg 7 ^^d for interaction with atom.c amts m the celL 
^ch ar^ prodoces relativeh slow electrons 

coar absoihed m tissnes adjacent to the point of impact 

'^‘^tion <Iestnictivc effect. Hence, onit a small amount of 

?^oduce ^ I measured with scattering) is required to 

ervtfaema Radiation with 200 kv produces secondirv 
^ ^Dpped° speed and a smaller proportion of these electrons 

Measured ^ superficial lavers of the skin. Hence *'10 roentgens 
^Tth scattering) are required to produce an ervthema. 


Mir TON IRIFDMAV 


Svipcr%oIns?c (1000 kv ) proiJuccs sccondw electrons of such tre 
mendous speed that 1000 roentgens ire required to produce an erv 
thenia The significance of the ahosc facts ts that Mitli higher \ohage 
less rndntion js nhsnrhcd in the superfien! layers of the skm There 
IS less skm dannuc and cnnseqncml> a larger amount of radiation 
tin be dcliscrcd through each skm portal 

I rom the practical clinical aicwpomt the imld skm reactions pro 
duced b\ million \nlt roentgen therapy js important Modern roent 
gen therapy entails titc administration of such large doses of radiation 
as to produce scscrc second degree and occasionalls third degree skm 
reaetjons This is particuhrly true m tJic treatment of carcinoma of 
the upper respirators tract with the Coiuard tcchmc carcinoma of 
the breast ccrttin sarcomas and other lesions Tlicsc skin reactions 
often fail to heal or if they heal prunariU may break doyyn and 
ulcerate months and years later Hytcnsnc plastic surgical repair may 
he required Uith superyoltacc roentgen rays the skin reactions arc 
seldom more intense than a first degree erythema They produce 
ycr\ little discomfort to the pnicm during their greatest intensity 
and proiiahly y\ill not require surgical repair This one feature alone 
almost yahdates the increased cost of supcrvoltagc roentgen therapy 

Svipcryohagc roentgen ms will dclncr a larger amount of dcsmic 
tiy c ray s to the deeper tissues Tlus ma) on occasion produce unde 
sirahlc damage to adjacent normal msucs TIicsc increased depth <f 
fects on normal tissues arc manifested hy sc\crc reaction m the mucus 
memhnne of the mouth and throat resulting m prolonge I duration 
of the radiation induced pseudodiphthcritic membrane causing dif 
ficulty in snalloyying Similar nicmhranes arc produced m the bladder 
yagina and rectum ^^h^n the pelus is heaiih irradiated resulting m 
ostitis yyith frcqucnc) and painful urination diarrhea and painful 
proctitis Months later there may he seen telangiectasia and contrac 
non of the bladder mucosa chronic pclyircttal fibrosis secondarily 
m\ olvmc, the rectum or an jndunted intrinsic rectal ydeer or late 
intestinal injury manifested hystologicall> by dcstryiction of the cpithe 
hum atrophy and replacement fibrosis These undesirable effects are 
seldom seycre and m any cyenc arc mitsycighed b> the increased 
destruction of the tumor 

Stiff another advantage of supcnoltagc (1000 r*v ) stems from 
different behavior of the secondary electrons When ordinarj fugu 
\oItage (200 kv ) radiation is used to treat a deep seated tumor 
such as carcinoma of tlic ccryjx there occur in tlie tumor two types 
of radiation primary radiation from the direct hcim of ri^nt'^en 
ray s and secondary radiation scattered into the tumor si hen the pn 
marv beam has strucl nearby atoms of nonnal tissue If a 
beam of rays is employed having a diameter slightly larger than 
tumor Itself the amount of radiation that reaches the tumor «s 
efficiently small and there is very little secondary radiation nenc 
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The treatment with 200 k\ of a tvpical ease of carcinovia of the 
tonsil accorthni, to Coutards pnnciplcs vouid entail the idmmis 
tration o\cr a period of approximately ewent) fuc dajs of a dose 
of 4000 roentgens (measured vith scattering) to each of ts\o lateral 
neck portals cross firing the tumor There would result a se\erc 
second degree skin reaction with denudation of the skin in the irradi 
nted area requiring three to four weeks to heal In addition there 
would be an intense second degree mucous membrane reaction with 
denudation and an extensue pscudodiphthentic membrane m the 
pharjnv and larjnx also requiring three to four weeks to heal These 
reactions would cause considerable discomfort and debility The heal 
ing of the skin reaction may be attended by late fibrosis and telan 
gicctasn Ilowcser when supertoltagc (1000 k\ ) is employed a 
smaller dose of 3600 roentgens (measured with scattering) to each 
of two lateral neck portals ma> be employed This will produce only 
1 mild first degree erythema of the skin whicli causes httic or no 
discomfort to the patient and a compantivcU severe second or even 
third degree mucous membrane reaction because of the greater depth 
dose delivered to the tumor bearing area and the adjacent nonnal 
mucous membrane fn \ icvv of the fact that in the past the severe skin 
reaction from 200 kv irradiation has limited the total cvposiire to 
an amount which was often sublcthal m its effect on the tumor the 
ability to deliver larger quantities of radiation to the skm and an 
even proportionatcU greater dose to the dcptli establishes million volt 
roentgen ravs as the preferable tape of treatment of carcinoma of 
the tonsil 

Carcuionra of the nasopharynx requires a lethal rumor dose of 
approximateU 6000 roentgens WTicn 200 kv radiation is used it is 
possible to deliver 4000 roentgens (measured with scattering) to each 
of four small face portals (4 b> S cm ) cross firing the tumor Tins 
exposure will deliver a dose m the tumor of approximately 5000 
roentgens This dose is generallv sublcthal in its effect and nittsr be 
supplemented with radium However when 1000 1 v radiation is cm 
ploved and the same dose of 4000 roentgens is administered to each 
\of four portals a dose of 9000 roentgens ss delivered to the tumor 
Jtself As explained above when small portals are used the superiority 
■^of supervoltagc over usual high voltage is almost twice as great In an 
increased percentage of cases of carcinoma of the nasopharynx it 
therefore becomes unnecessary to employ supplementary radium 

In carcinoma of the ccrvtx external irradiation with 200 kv con 
tributes moderate benefit to the eradication of the primary 
and metastatic nodes Using 1000 kv the clinical shrinkage of t e 
tumor IS often striking One is tempted in some instances when t e 
patient is shm and the tumor radiosensitive to eliminate radium a to 
gether because of the occasional apparent complete destruction o 
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cxtcrml radiation alone One patient had a 
I carcinoma of the ccnix with infiltration 

c road ligament and metastasis to a lateral peU ic node This node 
at an accelerated pace forming a mass 12 cm m diameter The 
«T fn tandem and \3g1nal corks were supplemented with 
id needles inserted into the base of the broad ligament 

® mass There was vcr\ little shnnkage of the pehic 
fcnorl through three portals (anterior lateral and pos 

ctntcr \ P^'hle to delner a dose of 7000 roentgens into the 
comnfpM lateral pcUic mass The mass apoarentU disappeared 
scQiieh/'rif^' nionths ago and there ha\c been no skin or intestinal 
radiocunihl '^stance of a radio-mcurablc lesion hccomintr 


frenrnf <3efinitc indication for million \olt thcrapx in the treat 
'^sensime tumors Hodffltns disease and hrnphosjTcoifu 
llTicn th ® lethal rumor dose of 2500 to 3000 roentgens 

toneal an^ are dceplx situated in the mediastinum or retropen 

radiation ■« t ^ ^‘^cult to appU the lethal tumor dose with ’00 kx 
5® producing sex ere skin reactions and radiation sick 

roJt fofnf mulaplc portals to cross fire the rumor WTicn million 
inT" cmploxed, the lethal tumor dose can he admin 

len-e treatments through fewer skin ponals xsith less m 

•[^g rea^ion and radiaaon sickness 
opo^ treatment of setmnonis of the tents is dependent 

node bean irradiation of the retropentoneal Ivmph 

”3' area extending from the lower pcUis up to the retro 
‘^slucrcd ^ lethal tumor dose of this lesion is 1000 roentgens 
nodes oc “PPtotimateK one week However the rctropenioneal 
portgjj ^P' extensive region require so manv treatment 

^t 3 £TA f deepK situated that thex rcccixe onl> a small per 

1 irradiation delivered to the skm It takes sexen to eight 
smog ^ the necessary amount of radiation Consequentiv 

Drol^ increment of radiation to the node is small and since 
Period of irradiation permits the tumor to recover in 


hthalt 


• effects of irradiation, a comp^satory increase of the 


a "Jose np to 2000-2300 roentgens becomes neces ary Sndi 

fndn.ff*’ I administered with “iOO kv radiation m Inn 

nece«a° ^ tnanj mdixidnals it is almost impossible to deliver tfic 
Rbft, ^ i^hal dose to the retroperitoneal region On the other hind 
admm (1000 k-x ) is cmploxcd ir is a simple mitrer to 

roentgens to the node T iirtficrniorr 
len'nh can be dehxered m approximately one Inlf tin 

means that the compensatory incrci c jn minor 
by the increased duration of the treitincfifi liriif 


not be 


3s great For example the ncccssarx radiation iV) often Im 
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delivered o\cr a period of one month and the compensatory mcrease 
m the lethal tumor dose desired might fcasiblj be 1700 to "’000 
roentgens 

The abosc figures obtain with seminoma of the testis ivhich com 
prises one half the malnrnant tumors of the testis W hen dealing ^\lth 
cinbryonil carcinoim with slight difFcrcntiation the aterage lethal 
tumor dose must be increased SO to 7S per cenr It is impossible to 
cfTecmcK irndiatc rctropcntoncil nodes of this tumor ^vlth 200 U 
radiation Million ink tlicrapt is mandatory 

SUMMARY AND CONCLUSIONS 

Million \oli roentgen ta\ therapy has reached the stage nhece 
cenam conclusions concerning its superiority oicr lower voltage radi 
ation can be stated 

1 It produces mote effective destruction of the tumor bv virtue 
of the greater quaniirv f f effective radiation rhat can be delivered to 
the tumor with each treatment As a consequence the weal number 
of treatments and the duration of the course of treatments is materially 
reduced 

2 The rclativclv mild immediate and late skm reactions reduce the 
discomfort to the patient and permit the administration of larger 
quantities of radiation through the shin The increased depth dose 
to the tumor is attended bv an increased incidence of damage to 
adiaccnt normal tissue This is a calculated risk which is outweighed 
bv the beneficial effects on the tumor 

3 A number of lesions which were formcrlv considered radio 
incurable mav now be considered as radiocurablc 

4 A number of lesions which were cfHcicmly treated with 00 b 

radiation can be more cfficicntlv and cffcctiveh treated with 1000 
k\ radiation 



amputations a comparison of end bearing 

AND ORDINARY STUMPS 


Lt Coloml T CwtpncLL Thompson* 

Meoic\u Corps Umttd Sr^its \rm\ 

The rehabilitation of the amputee can be described as (1) obtaining 
^ f best possible painless stump (2) fitting a sitisfactor\ prosthesis 
teaching tlic amputee to use it and (3) cstabhshmc tlic amputee 
a useful occupation in as Inch Ins disabilit\ docs not interfere with 
taming capacity 

i/h P^per ^\e will restrict our discussion larccU to tlic stump 
arat H i about fitting as the two cannot be cntireK sep 

bv ih j countries where the circ of amputees is dominated 

mend H the stumps most conimonls seen and those rccom 

.. , ones easiest to fit In Cncland a \cr\ special tspc of 

notsf*^^ dc\ eloped called a limb fitting surgeon He is 

does ^ocs not operate and be is not a hmb fitter as he 

and and appK prosthcscs He is actualK anadsisor 

*dvicV^ inspector There is a \cr\ definite need for this 
cares inspection but it seems preferable that the surgeon who 
Prosth°^ should he capable of faslnomng a stump to fie a 

and also of seeing that the prosthesis fits the stump 
PiN "1 amputation experience in this war as com 

nonsand there base been mans fewer thit,h amputa 

are (n through the foot and leg The reasons for this 

and hJ ®'^^cnsi\e use of land mines has caused mans severe foot 
man plasma and blood has saved the lives 
ne\ej.f,' uplifted who without these shod combating fluids would 
pancr^ the battlefield (3) The control of infections (especially 
^toessitv H tlrugs and penicillin has largelv cliniinated the 

^mput niidthigh amputation as a life savintr measure 

^^nt of forward battle area should be a simple debride 

if ^ compound wound discarding that part of the 
The circulation or can never perform useful func 

has conserv ativ e guillotine amputation in the forw ard 

stumps th ^ possible for us to obtain longer and more satisfactory 
'nning of 'Achieved bv pnniarv closure The fash 

bein<T stumps and fitting these stumps with prosthescs 

^'^'^crior ■'pcciah/ed Amputation Centers m the Zone of the 

^cre all the facilities for fitting artificial limbs arc available 

^ ' ing^n**D'*^c'^ An putation Sccnons AXiltcr Reed Ccncral Hos 
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not fit the end of the femur and produces a snnll rounded surface 
on the end of tlic stump nthcr than a flat one In mans instances the 
pitclia fails to unite with the femur and frequcntl> jt becomes dis 
placed and has to be remosed (Iig 498) 

it IS cspcciallj helpful m a bilateral amputation to ha\c one stump 
which IS trul) end bearing Tire patient frcqucntl) will stand on thu 
end bearing stump whenever he is stationarv and spare the below 
knee or thigh stump which has to take side bearing or ischial bearing 
The surgeon mturalli attempts to site the knee if possible but this 
is not adsisalile if a satisfactor> below knee stump cannot be obtained 
(Case VI) It has cicn become ncccssar) to fit some of these set) 
short below knee stumps with the knee flcNcd as when the old t\pc 
of peg leg was used mam \cars ago These patients can bear full 
weight just as thes would m the kneeling position and the stump 
gives much less irouhlc tlnn it would in a below knee bucket but 
we do not advise this as a routine procedure Patients with bilateral 
thigh amputations alwavs hate t great deal of trouble in leamm to 
walk and stairs arc an almost insurmountable difficultj ^^e base 
however seen scvcnl such patients with end bearing stumps who 
tn\c succeeded m learning to walk on lull length prosthescs Those 
who have lost so much of their cvtrcmifics that short thi"h stumps 
or midthigh stumps ire all that can be obtained must usually begin 
walking on pvlons and nnm of these eases spend most of their lives 
in wheel chairs (Oise Fig 505) 

PRESENTATION OP CASES 

Cvsc 1 -A tl m> s X ) cit-old pn ate vn the mfantrv v as a In tted March 2 
19+4 because of a riflfw IcI \ knee amputation and io of all tl c toes of the 
left f or This man was older than the average solher and looked older wJ 
I sgven aj.e He had not erd some trouUc m tl c c h« of his legs for s ew 
y ars esj ccially after kneeling or rjuatt np do n From Deem her 4 to 8 19 
he vat out in the col ] and rain c r stamb remo ing his si cs ont once dunut 
thi perod H \as a Im uc 1 to an overseas p nml 1 ospital v ith rj pical ir c 
foot On Dcccmb r 22 194S a tndlcg ampotat n sas p rformed on the rg t 
i Ic an 1 on December 7 1944 all the toes of tl c I ft f ot \ ere d ■ 

On admiss on to the Amputation Center tl e t cl t leg stun p as veil hes 
ind ready f r fitting I it the amcnor end of the left foot v as an unnea 
u!c r surrounded 1 y thin gl sicntng scar Th s ulcer healed very si *> i*' 

f pi y Slot! craps sympatl ti Hods ami tyjdjod noculat ons M Tien 

patient began to walk the s r promptly troke open again 
1944 a lumbar sympath ctons v as petf nned by Colo tl F A Tnsv oiu 
circulation of tl c foot v greatly i nproved by th s pr cedor and it 
pected th t the ulcer \ 11 rem n he led b n \ c d t I caring is r me 
Fg 499) 

In this patient enough of the weight bearing skm and other 
lures remained to make it worth w,hile to use an\ nmount of time 
trouble to save the foot 




f" «5 (Cjm I) -Trench foot. Lcks of all the toes with olcenoon of the 
latenor «nd of the foot. et"ht beanog sbn ha? been saved 


CisE D— \ private :q the infantry ^as admitted to the \mp 0 t 3 non Center 
I T Ii 194 J bdatcril S ine ampataoons He had sustajied cor'poan 



500 (Case 11)-^ Good hiUtcral Sine snunp? B Temponry prostheses 
for Sytce stumps C Peimanent cn>c prosdieses. 
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fractures of botii feet as a result of enemy si elffire near Oran on fsoiember 8 
J9-J A bilateral S>nic amputation had been pcrforrociJ on the same day by a 
french surgeon One snimp healed per pnmam whle tie other draned dghdy 
for several months He had already been fitted with temporary applances upon 
hich he walked cr> well He was csen able tn a afk on the ends of these 
stumps ithout an> pre theses Permanent S>'me prosthescs were fitted and the 
patient sa hscl arped (Sec I p JPO A H Ci 

Althoti^h this patient did not walk an\ better than the ordmar) 
bdarcral below knee amputee he could stintl or ^^alk for long- period 
u Ithout an> /atiguc or discomfort 

Case Iff -A n ent>-onc )ear-«ld pmate in rise field artillery was admitted 
on rdruarj 6 1W4 with a I do knee ansputati n on the ncht side and a 


^ B 

Tig <01 (Case Jll) Belos knee snimi rpht tnl S'nc scinip left A p 
combination for a bilatcnl case B Patient walking Mih prosthescs 


lo s of ll c anterior half of the left foot as a result of a si ell etphs n at « 
tn September 13 1043 On March JW tie upht leg was !k l«(t 

inches below the k ec and a typical Syne at^taton was perl ^ed ^ 
foot Both stumps s ere completely healed w> lunct tn lays ibe r ? ^ 
knee prosthesis was fned six weeks after ampinton and a j, ^ 

applied to the S>me scumj On july 4 1944 a permanent type pro 
applied to the Syme stump 
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On August 7 the patient s cm on one inomh s furloug} Up n } return he 
stated that botl stumps were siusfactory but that he s as gfad not to bare to 

car any c ttrapiiotj abote htt knee on U e left ade Hjs only complaint as 
that the leat! cr corset of the light belo v knee prostl «« was rubb ng against 
n ol 5 scar on the t ack of his right th gl (See Fig SOI > 

In this CISC the comfort and stability of full end bearing on the 
S\mc anipufirion and the fact that the prosthesis laces on like a boor 
ending at the 1 nee arc contrasted with the discomfort which occurs 
s(» frequently in the ordinary below knee stump due to fnction on 
the skin m the bucket or m the thigh corset 

Ca E 1\ -A s cond lieutenant in lie air forces was admitted on \la> 9 
O-l-t hivnff suffered a sc ere fto tb«e of tocb fece On January S J944 hs 
plane la! crated in I ranee an! the rrcnct underground had smuggled him 
io n tJir ugh il e I yrennes t getlier ih three oiJ er aviators In the tnp o et 
tt c ni unta ns the i nd t gui Scs made these men x alk night and d > e n 
i! ough ih r si ocs ere in er> bad cond tion On arrival in Spam all three had 
s verc fro tbitc of I ih feet One lot all of h» toes anotler lost most of 
acli forefo t an I part of boili heel I ut m I « c«c it w as cons dcred possible 
I y pla tic proce lures to ol ta n useful x c ght bear ng feet TI c pauent r p ft <1 
iicr h d lost so n uch of tl eiglit I eanng skin of ihe feet that it vu th ug! x 
I t to perform n idlep amputai ons at tl e site of eieet on Th s as 

done n J nc 8 J944 Tie patient "as fitted will art Teal legs nn eeks 
lat f (See Fig 50 4 0) 

Because of the eonipictc loss of the heel skm the Syme amputation 
could not be used in this ease 

Cv E V -On admsion in f>ecemlcr 1945 tie ptenc had a ell ^ 

1 lo V knee stump on the left side On the ngl t s 1e the stump as sh rt 
h knee as it fl and there is no poaib bt) of ol ta n ng a saujfactoo helo 
kn c tump Supracondylar tend nopbst c amputation as done on Decemo r 
16 194) Tl s healed raj dly Tl c patjcm as fitted iih prosthescs on F bruary 
0 1944 At lie tune of disci arg on March JO 19-H he was cons dcred one 

of tl best alkcrs among tie b lateral amput cs lie as able to stand or 
ndefin t perods bearing his entire weght on the rgit supneondjUf 
Tl e left knee vas very useful to I im m getting up from a siting peso n *n 
cbm? ng up and do n fairs <Sce T g fOi 4 B) 

This case jJlusfratcs tliar m i btlatcraJ atnpHranon one good stron 
end bearing stump js a rcnl advantage 

Case VI -A pr aic in tic ncdical corps mneteen years of a« rcc ed * 
traumat c amputation of both legs ju c belo tr tl c knees v th oa ay o ^ 
hands face abdom nal all and left eye when an ox> gen tank hten he 
rolling along the ground exploded on August 8 194J On admsson to 
Amporation Cent r on h? vember 26 1943 the rght belo j a 

ide op n and as dra n ng foul smell ng pus On the left side there 

2 inch belo knee snimp lut tie entire end and sides x ere cover 

m xture of skin grafts and keloid scar form t on t n a 

On December JO 194J a r ght supractm lylar tend nopl see amputa 
performed The patent as gven sulfatl az le lefotc and after pera 
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tump healed p r pnmani and the $i tchcs were lemo ed on the t! rtcenth pose 
operati e day On Fcbruirj 2J an end bear ng prosthesis sas fitted to thi 
r ght thigh stump and a special I do Vnee prosthesis th a long thgh cu? 



Fig 505 {Case VII) —A Alidrhigh nuntps B Patient alkjng on py 
Patient standing on regular >sc! tal bear ng legs These t ere made 
shoncr than his ow’n legs were tn order to mahe balancing easier 


providing some ischial bearing \a$ fitted to the left leg For one 

ous attempts s ere made by tl e patient to use his art nc ai 1 mi . , ^ 

bclo% hnee stump cant nued to break do vn henever the leg PH 



amputation sn, mps 

*>1 PIT' cm the cl ir Ion i 

''"■J'P'-pUit.c PPea. ii| 

P' tie KTem„„,j, PttP Petfam and iha t -s 

1“ -ct M out of a uhocl^h^"^""!''' •'■'P'’*™ tilth h 1 
'tttP Tim tie’ascd fittm,! It™ “J tl c 

hi coa been i LtmS ”/ Pemthesea until Jut, i ^ 

‘^t-Handn aWe tliL ' f fP"*''™"'' nim 1 i 
thus not at all of prel^re’lr.h ‘‘ '''" ' t 

preasure on the stump ends (See ri- sM -f B 

®™P cotcred”^^!?^' “scicss to trs to reltim a sho t 
one useful knee joint is so helpful 
VII ^Tl, 

'tWtanon Center on'S,^" ■’"'a" fet class sia aum ~ J to the 
"'"'TPf hod. loneretSST' ■* "-’"'aed a seierr en. hinj 

^'™'°« on March 14 IW A neht tli -n amm anon 
beeaui of " "cc^-T to do a left th ~h a.-n-_a.t.o= 

Med but the lefTJumD shm? d^"' 'b' P"h: thi-h sn.np si s 

See,uLj™S! “"omjebm ii.ih cques.ra m th 

! iS ""“ton ofthe^Sr^n ‘‘°!'° ‘"‘"’P Sep ember 

0,'?’ 'acuion of sir and '’ ''i“ October a l«; On D ce-ibe 
S '1*1 9 1944 a iSLi? Parfotmed on the lefe th 
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fnS began «alS "“removed from the n^ht stump 

in ^*bru3r> IW and used ordinal 

(&?r' difficQlo^ eltmt 5^ He gets around faifl> x cU but has con 
fig /O} ^ g ^ P from a chair or climbing up and down stairs. 


] Jj ^ -a .'•aV...V/JIV/|s,, 

^ottcrextreniitiK^i^in majonrv of amputations m the 

a ^ Tte S that ^ ""“'S *" The midthigh 

stumne ^ majorin of amputations are at these sires pro- 
^J^jndbe^rm. IS no jusofication for not 

I ^ Sv rn ® obtained 

CTtremjtA probablv the best amputation m the 

^ the hep} ^ofortunatels it can seldom be used because the 
^ 'Hie sun " “ left intact 

stump bera ^ tendinoplastic stump is supenor t 


CONCLUSIONS 


thnh 


^^xuD hpi^.V^'*^^ cendinoplastic stump is supenor to an\ other 
and giipo Withstand full end beanng oter prolonged 

^ much better control of the prosthesis because of 

'J^narj belou^i^^ practical supenonts of the S\-me stump o\er the 
o^er thp stump— and of the supracondv lar rendmoplastic 

stuniDs chi srump-the advantage of these end 

^.Prostheses rp« ° oot be denied to our patients merelv because 
^ more difficult to manufacture and are less 


’ appearance 
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THE MANAGEMENT OF THE HEAD INJURY PATIENT 

LiFUTrSANT C IlUNTFU Sill LDFN LlEUTrs^NT RoHERT II PlDENZ 
\M) Cm*tmn WtsaiELL McK. Craig 
Mm L Orm U ittD SrAn5 Na\ i Uuu e 

Since tlic onset of the present war the management of acute head 
injuries and tlicir sequelae has been accepted with increasing con 
fidcnce and understanding Our knowledge of the underljmg ph\sio 
logical and paiholoqical factors imohcd in intracranial injurj has 
grown sreacfilj TTie number of complications due to infection has 
been considcrabU reduced b> local and s\ stcmic cliemothcrap) * New 

methods for the plastic repair of scalp and skull defects haic been 
introduced^ * Human fibnn foam has found a wide application 
in the control of profuse bleeding from the brain and dural sinuses* 
Fibrin film is in use for the repair of dural defects and the prcscntion 
of mcningoccrcbral adlicsions* Considerable attention has been focused 
on the reconditioning of patients with disturbances of speech locomo- 
tion sensation coordination and other phenomena resulting Irom 
brain damage 

It 1$ besond the scope of this presentation to attempt a sunc> of 
the pertinent literature Dcccllcnt reviews of the subject have been 
published rccentlj b> Martin*^ and Mcrntt ‘ Outlined m this report 
arc the procedures followed on the neurosurgical service of the Na 
tional Naval Medical Center m the treatment of head injuries and 
their sequelae It is cniphasircd that the greater number of cases 
coming under our supervision arc classifiable as late or rcconstrucuon 
problems The number of acute head injuries is no greater than wout 
be treated m any general hospital serving a large commumtj 

MECHANISM OF CONCUSSION AND CONTRECOUP CEREBRAL DAMAGE 

No aspects of the head incurs problem have received greater atten 
tion than the phenomena of concussion and the mec hanism of 

From the Division of Neorosurgerj Departnicnt of S rger> Nai onal N* 
Med cal Center Bed es la M rylind . . . j,ters 

The opinions or assen ons contained 1 erein are the pn ate ones ol t ^ 
and arc not to be constru d as ofliaal or reflect ng d e v e s f the 
partment or the n val erv c at large 
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the M\\\rE\!Evr or nir iir\t) injlm 1-ft 

tPcoLp damacc to the brain The understandmt: of thc^e phenomena 
p of utmost importance in the mtclliccnt trcamient or head m ones 
ncussion has been defined b\ Dcnn\ Brown and Pu el! a 
j paraU sis of ncr\ ous function w ithou v i ci lar Icsi m 

'aning periods accordinc to the t\pL ni se cnr\ 
^ e injurv The concussne state can be correeth eni d the 
denominator of all head miurtes u ith loss of t n i usness 
of the skull nicninccal and intracerebral her rh ec and 
damairc are conditions supenmposed on cf n i ion 
^ pathophvsiolotrical phenomena that undcrin. c ncu 

I P^rt obscure much litjht has been shed on rh prob 

(t, ' JP'cstigations Denn\ Brown and Russell have ressed 

importance of acceleration and deceleration of the hea 1 m th 
wd concussion On the other hand Gurdjian 

( ^ concluded from their cxpcnnicnts tnat the tmp'^rrint 

P mtcnsit\ and duration of the blow irrespcctn e of 

or allowed to move Evidence is Iso jc 
tfic traumatic stupor follovvintr head muirv mus b 
I that IS involvinsj the hvpothalamus and brain stem 
^tebnlT^ pathological changes in nerve cell croups of the 
flare h ‘^^^isphercs and brain stem rcsultmc from concussue blovvs 
^ ecn demonstrated in cxpcnmcntal animals* ’ 
now i^^hamsin of contrecoup damacc to the brain appears to be 
^ntJerstood Utilizinc the pnnciplcs of phvsics applicable 
th niasses Holboum* has postulated that a blow to 

rotanon of the brain in a combination of its honzontal 
coronal planes The pattern of rotation depends on the 
anj j ’'Cction of the blow The rclanve fixation of the prefrontal 
skulf*^” lobes of the brain b\ the antenor and middle fossae of 
■^fn-otK shear strains that tear blood vessels and lacerate 

PidiolcKn^c ‘0 these areas This is in accord with the actual cross 
to (.Qjjc ^ finding in fatal cases of head mjurx e have been able 
reajy ^ k movements of the cerebral hemispheres bv 

vtiw- j t speed cinematocraphic studies of the brains of monkev s 
throuch a lucite cwlv'^anum ” 

h ^mination of the head injury patient 

* prtient with an acute head injurv requires cmercencv 
The resul ^ seldom that a careful examination cannot be done 
ffr ^ of this earlv observation mav prove invaluable as a basis 

^' 2 ter decisions 

should be made of the state of consciousness size and 
rcfle ^ pupils, detree of motor power and the activitv of 
pulse and respiratorv rates and the blood pressure 
taken at thim minute interv als and charted graphicallv The 
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rectal temperature should he tahen at least c\cr) half hour because 
as shock IS controlled the temperature may rise rapidly and reach 
damaging levels 

Associated injuries must not he overlooked Fractures of long bones 
m3> contribute grc*itl> to the degree of shock Chest injuries mav 
cause c>anDsis and dvspnca A fractured pelvis ma> produce severe 
pain shock and bladder mjurv Catheterization should be done rou 
tincK not onK because of possible bladder mjurj but also to relieve 
urmarv retention Tlu-sc and other possible sjstcmic injuries should 
be treated promptly since their presence nia> prove as serious as the 
intracranial damage 

EMERSENCV TREATMENT 
CCSCRAL MCASCRr^ 

The physiologic effects of an acute head injurv ate multiple inti 
matcK related and progressive Inadcquacv of the airvvay poor ot> 
gcnation cerebral anemia hitjh temperature cerebral tissue destruc 
tion and increased intracnnnl pressure constitute a serious train 
of events that must be \u,oro«slv combatted from every aspect to 
prevent a fatal outcome The decree of skull fracture and the actual 
amount of brain tissue desrroved at the time of injurv may be of 
less importance ibm these sccondirv chances 

Airway —The maintenance of an unobstructed oirwav is one of the 
indispensable fcitures of adequate treatment If neglected all other 
supporting mcisiircs arc thoroughlv defeated It is not unusual for 
the patients to be admitted with pimil phirvngottacheal rhscruccion 
due to mucvis and blood which is loudly pushed back and forth "ith 
each labored respiration 

Partial obstruction in comatose patients frequenth occurs if t 
tongue IS allowed to drop bad into the pharynx This can he ea 
remedied by turning the patient on his side or by mscrtinc a 
rubber or metal airwav through the mouth into the pharynx A 
and blood must be remov cd from the phiry n\ and trachea b\ st 
preferably through a soft rubber catheter This procedure 
repeated at frequent intervals because blood and often spi 
mav continue to gravitate into the trachea from associated 
pharyngeal injuries 

Occasionally severe head injuries are complicated b) 
mandibular fractures with so much edema and swelling that 
cult to maintain a satisfactorv airuav In addition thes 
make it impossible to appH and maintain an oxygen ma 
mouth without discomfort to the patient When conf 
these conditions we have resorted to tneheotomv whi 
excellent airwav that can he ensdv kept free from muc 
mask can be placed directlv over tracheotomy openin 
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Partial respirator! obstruction alIo!!s an increase m the concentra 
tion of carbon dioxide which not onlj further stimulates the res 
piratorj center but also acts as a powerful xasodilating agent The 
increased \olume of blood within the dilated intracranial \ascular bed 
occupies space alreadv at a premium and results m further clcaation 
of intracranial pressure 

Oxygen —When a free airwa> has been established owgen is admin 
istered in high concentration A properU used BLB mask is often 
life saving A flow of 6 to 8 liters per minute aflfords adequate oxvgena 



fig /05— Alanaffcmenf of the head in/urj patient Control of anoxemia and 
h> perthermia 


tion of cerebral tissue (Fig 506) In using the mask care must be 
taken to prevent too much pressure on the chin or phar>ngeal ob 
struction will occur A tent is not of great value as an emergenc) 
measure because the oxvgen concentration is low and is further 
reduced b> the frequent opening of the tent to care for the patient 
If there is an associated chest mjurj the patient must not be placed 
in a position which will compromise adequate o\>genation of the 
normal lung 

If the cjanosis is not controlled b> aspiration of mucus and admin 
istration of ox>gen a portable roentgenogram of the chest should be 
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made Tins procedure ^vdl often disclose an unsuspected pneumo- 
thorax or hematothorax More often a \ery diffuse mottling of the 
lung tissue is observed which jircsumabK js the result of aspiraucw 
of mucus and spinal fluid In these eases a frequent change of position 
intermittent dependent drainage and Wood plasma administration have 
proved beneficial 

Increased Body Tempcfature— \cgligcncc m the control of bod\ 
temperarure has resulted m nMn> fatahrics The reefal tcmperararc 
should be kept below 102 F Experience has shown that it is much 
easier to keep the temperature low tlnn to reduce it to a safe level 
after It has reached 104 to 105^* F 

A high bod\ temperature indicates an increased tissue metabolism 
which requires added oxsgcn to prevent cellular damage Although 
the inadequate airwav and the increased intracranial pressure result 
m poor oxvgcnation of nerve cells the brain maj be temporanU se 
curing enough ox>gcn to maintain esscntiiJ tissue activitv This SMte 
of bare equilibrium will continue to exist as long as tissue metabolism 
IS kept at a mimmvim However if the rectal temperature reaches 
104 to 105 r the tissue demands cannot be met and cellular destruc 
tion results Such d image promotes edema and a still greater increase 
m mtracramil pressure It is obvious that the mamtcnancc of bod> 
remperature is an important factor and constirutrs one of ihc major 
points of attack on tlic vital cvclc of pin siolocical effects which 
follows intracranial m)urj 

The situation n analogous to an cxircmin with a decreased attcnal 
blood suppl) Recent experience Im shown that tissue destruction can 
he prevented if the hrnb is cooled hut gangrene results if it is heatrd 
The reason for this is that a reduced ox\t.cn suppK can maintain the 
tissues if the cell metabolism is reduced If metabolism is increased bv 
heating the limb the reduced Wood supplv is incapable of meeting 
tissue requirements 

Useful methods for reduction of a (ugh bodv twmpcrature include 
alcohol sponges ice bags elimination of all eh thing and the use of 
an electric fan fFig 506) k is of little value to 5iinpl> rub the bodv 
surface with tepid alcohol A large basin of alcohol parnall) nn^ 

^ \ nh Kc should ht \ tpt vn vlxc lowm Ever* fiketw wvw'it'.s the 

K rfacc of the bodv should he thorounhh nioistcncd with the icw 
alcohol The alcohol is quickl> evaporated bv an clcctnc fan alloue 
to blow directly on the patient The unconscious patient must 
turned frequently so that the back can likewise be cooled Ice ba"s 
placed against the skin of the axilla and grom ate helpful 

Control of Intracranial PreMure — Tlic proper metliods of contro s o 
increased intracranial pressure have been the subject of 
among neurosurgeons Opinion b divided relative to the advisa ny 
of lumbar puncture and the value of hypertome solutions gn 
intravenously 
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K 1 ■+t 

The ma|ont\ of nciirosurccons concede tha 
w of ^alue following sc\crc injuries dunn" be i ' 
wema which usualU persists for three or four di 
r « believed that during this period rcpcattJ i 

aid in impro\mg the blood suppU to the brain s 
c has been our poIicN to postpone the us it nt r 

rr, hours m order to allow th t 

ecomc stabilized as a result of the consen in ^ i ii\ 

tn loncd WTien the pulse rare is slow (50 to ^0' ui p nc ure 
fcquenm done to determine the exact den-r i i jr nd 
ount of blood in the cerebrospinal fluid If the nm Khn n 

7 remo\al of > to 10 tc of fiui ^ i r eedurc is 

a hi"h^ 1 puncture is contraindicated in three piti nr \ ith 

PttT deep coma as the si„ns arc pr r> hi' due i 

brain stem damage rather than increased intncnniil pressure 
period of rcco\er\ lumbar puncture oft n i beneficial 
headaches nientngismus and irntame pheinnicna result 
om accumulation of blood in the subarachnoid sp ce 
acorn escape of sotnal fluid from the car nose or throuiih 

a fracture accomplishes the same result as lumbar punemre 
jjj more phssiological manner 

e solutions have been used sparmel' 

t},g u rapid fluctuations m intracranial pressure w Inch follow 

s^abili^r ^>P®rconic solutions of glucose or sucrose tend to mabe 
baveo more difficult However favorable results 

dramatic during a sudden elevation of pressure 
b> an) other methods These solutions are not con 
3 p j r their use should be reserved for specific occasions when 
albur^^^ pressure is imperative In our experience serum 

cose '^^rav enouslv for such emeigencies has been superior to slu 
^emse both m degree and duration of the osmotic effect 
ess^ ^^“dies —A careful senes of roentgenograms of the sbuU is 
(iPgjj part of the examination of uen patient with an acute 
^he ^ should be taken as an emergenev procedure when 

^'^dence of rapidK increasing intracranial pressure is 
patit ^ the diagnosis of an exiradural hemorrhage Hov'cver 
jQ th' ^ critical condition due to severe shock should not be rushed 
tij^g ^ ^ department for roentgenograms of the skull until such 
^^atrnent general condition has been improved bv emergencx 

Measures —Concern Tvith the head mjurv often results 
essential requirements of fluid balmce and mitntion 
cannot be permitted to go long periods -without fluids 
ij 5 tf owe wishes to maintain a sufficient dehv draoon to control 

<biK pressure At least 1500 cc of fluid should be administered 
’w the earl) period In warm -weather the amount should be in 
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creased Food is not an u^ent matter during the first few da>s if 
adequate fluids arc gnen Houcter if coma persists a Le^in tube 
should be passed into the stomach through the nose and the patient 
given frequent snnll feedings of cnnched eggnog and fruit juices 
PcstUiTttes! or even cvfrcnic degrees of excitauent are frequendf 
observed in patients following head trauma This ma} be due solelj 
to the intracranial damage usualK of the frontal lobes but a distended 
urmarj bladder is frcquentlv a contributing cause Sedation is not 
contraindicated if the patient is uncontrollable Paraldchv de bj rectum 
remains the sedativ c of choice If the control of ctcircmcnt is urgent, 
sodium am>tal mav be given intravcnousU 

EMFRCfscv oprnATiir tufvtmevt 
The conditions associated with head trauma that demand urgent 
attention arc the open wounds with or without involvement of the 
slvull dura and brain and the missive hemorrhaeic lesions Of the 
latter complications cxtravlunl hemorrhage and rarely profuse sub 
duni or intnccrcbral lieniorriiate arc the onlv real emergencies If 
the condition of the patient contrundicitcs evploration the surgical 
treatment of most conditions cm be dehved 
/liiejf/jtsiT— Local infiltration of the scalp is the procedure of 
choice If the patient is cxtrcinciv restless intravenous penfothai 
sodium should be used However when the surgical procedure is to 
be extensive with the likelihood of marked blood loss general an s 
thcsia with open drop other admmistcred through an intratracheal 
tube IS preferable Tins permits better control of the patients res 
piratjons tIiroui,h an ainvav mimtiincd free from obstruction Ox'gtu 
may be necessary anti can be admmistcrcvl frcelv throuchout the dura 
tion of the surgical procedure TTic patients gencnl condition is 
always improved during anv emergency operation if blood plasma 
or prefcrablv whole blood is idministcred routinely 

Scalp Wounds— Lacerations of the scalp associated with head in 
Junes often present a bloody and serious appeannee but actually are 
not of great importance if licmorrlngc has been controlled It has 
been our pohev to limit the cmcrgcncv treatment of lacerations to 
ul shav mg cleansing inspection of the w ound for possible de 
J fracture instillation of sulfanilamide powder and the apphea 
n of a sterile dressing We have hid no experience with 
hn-sulfanilamidc powder mixture advocated recenth ® * t 

patients condition permits the wound is thoroughly ^ ^ 
green soap and a sterile bnish the tniimatired scalp margins de n e 
and a careful approximation done with vertical mattress sutures o 
fine tantalum wire , j 

Oeprewed Fraefures —All depressed fnctiircs should be exp 
It is likely that many slighfH depressed fragments 
late sv mptoms but it is fir better surgical judgment to e ev 
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depression and remove an) comminuted fragments Compound fnc 
turcs should have thorough debridement of all foreign material as 
uell as loose bony fragments Macerated cerebral tissue is removed 
b) gentle irrigation and suction Laccranons of the dura should be 
sutured 

Because of its irritative reaction sulfathiazole should never be in 
stilled in any wound with exposed brain tissue Sulfanilamide can be 
used locall) without fear of reaction Many prefer onl) the s)stemic 
use of these drugs since the local tissue concentration can be mam 
tamed at a sufficientlv high level We prefer the immediate local use 
of sulfanilamide augmented b) sulfadiazine S)StemiciJlv In rime 
penicillin ma) replace the sulfonamides in the prevention of local 
infection but at the present time the limited amount available prohibits 
Its routine use for this purpose 

Intracranial Hemorrhage —The onlv real surgical emergency associ 
ated with an acute head injur) is the development of a localized 
hemorrhage from a lacerated middle meningeal artery The danger 
of such an extradunl Iiemorrhage is due to the profuse nature of the 
bleeding rather than to its location Hemorrhage from other sources 
ma) occur but usually does not demand surgical intervention until 
a later period Subarachnoid bleeding ma) occur from diffuse trauma 
subdural hemorrhage from slow venous bleeding and intracerebral 
accumulations of blood from tom subcortical vessels 

Exfradural Hematoma —The classical picture of hemorrhage from 
the middle meningeal arterv or its branches is well Inown The his 
tory of injurv transient unconsciousness and the lucid interval fol 
lowed bv progressive stupor is diagnostic Usuall) there is x rav 
evidence of a fracture line crossing the course of the artery Shift of 
the pineal bodv is occasionally noted A dilated pupil on the same 
side completes the clinical picture 

Not every patient presents this well defined s)ndrome and surgical 
judgment must then be guided bv isolated signs Unilateral dilatation 
of the pupil increasing stupor or progressive hemiplegia should always 
be viewed with suspicion and are sufficient grounds for a trephine 
exploration When doubt exists it is far better judgment to carry 
Out a negative exploration than to overlook a developing hematoma 
If the cooperation of the patient permits the exploration is done using 
local infiltration of the scalp A short hockey stick incision is made 
and the temporal bone exposed The hematoma is obvious as soon as 
the trephine openintr is made but usually cannot be adequately evacu 
ated without enlarging the bonv opening with rongeurs After remov 
mg the clot the point of bleeding is controlled b) ligature or 
electrocoagulation If the arter) is tom at the foramen spinosum the 
opening IS plugged with bone wax 

If the size of the hematoma in the temporal area is not compatible 
With the clinical evidence adjacent areas should be investigated The 
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and the patient is considered to have a brain tumor In doubtful cases 
certain features suggest the presence of a subdural hematoma namely 
hemiparesis and/or cortical sensory loss often without hemianopsia 
and electroencephalogram with a definite unilateral diminution of 
electneal amplitude (Fig 507) and a pneumocncephalogram or \en 
tnculogram with a shift m the ventricular system but without marl ed 
alteration m the shape or size of the ventricles (Fig 508) 

Surgical evploratjon by means of multiple trephine openings is the 
procedure of choice It is essential that the frontal temporal and 
parietal areas be evplored on both sides Lven the presence of a large 
hematoma on the side first explored docs not preclude the neccssitv 
of investigating the other side Bilateral hematomas are common and 
may even be present when air studies reveal a marked ventricular shift 

Subdural Hydromas —A large collection of cerebrospinal fluid may 
accumulate m the subdural space subsequent to trauma Although the 
pathogenesis of this lesion is uni now n it probably results from a 
tear in the arachnoid which acts as a ball valve permitting fluid to 
pass into but not escape from the subdural space with each pulsation 
of the brain It is usually clinically impossible to distinguish this lesion 
from a subdural hematoma although it tends to occur at an earlier 
period following the trauma 

TREATMENT OF COMPLICATIONS OF HEAD INJURIES 

The more common sequelae of head injuries which either develop 
as intermediate or late complications or m which treatment may be 
delayed are 

1 /nfecHowr— wound suppuration osteomyelitis of skull meningitis 
epidural subdural and intracerebral abscess 

2 Lesions lath loss of snbstance-^scalp defects skull defects cere 
brospmal fluid rhinorrhea and otorrhea and the various paralytic 
phenomena resulting from the destruction of nervous tissue 

3 Post traimntic epilepsy 


INFECTIONS 

As a result of the indoctrination of front line medical officers with 
the technics of local and systemic chemotherapy the number of com 
plications of head injury due to infection has been considerably rc 
duced This is m striking contrast to the high morbiditv and mortahtv 
rate following similar injuiH m World War I At the present time 
the principal chemotherapeutic weapons arc penicillin sulfadiazine 
and sulfanilamide in that order of importance Because of its high 
solubility rapid rate of absorption and minimal foreign bodv reaction 
sulfanilamide is the accepted sulfonamide for the prophylactic appU 
cation to head wounds with or without dural penetration Sulfadiazine 
is administered systemically paracularly if the wound involves the 
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skull and brain or if there is a concurrent cerebrospinal fluid leak 
Penicillin is similarlj used both locally and sjstemicallj 
Wound Infection —Because of its rich blood suppK infection of scalp 
per sc IS uncommon 1 his is particular^ true if debridement and 
chemotherapeutic prophslaxis Ime been earned out In the presence 
of /rank siippiiration the wound is opened enough to establish fr« 
drainage and continuous moist saline compresses applied Sulfanilamide 
or penicillin is applied localK The httcr nn\ be used either as the 
penicillin sulfanilamide mixture or as the solution injected beneath 
the scalp through tubes If the patient is febrile sulfadiazine or pen 
icillm should be used ssstcniicalK 
Not uncommonU an epidural or subdural abscess will be found 
associated with ostconn chtis These conditions should be treated b> 
open drainage combined with local and ssstcmic chemotherap) pref 
crahlv with penicillin 

Mcnuigifw— The onset of fever headache stiffness of tlie neck 
vomiting and dchrmin following head mjur> is suggestive of menm 
gitis The diagnosis is conrinncd bv the lumbar puncture findinf^ of 
increased cerebrospinal fluid pressure plcocvtosis and culture of the 
offending organism 

Since these post traumatic mcnincindcs arc frcqucntlv secondary 
to foci of infection established bv the mjurv efforts should be directed 
to the eradication of these foci bv thorouch draina'^c Penicillin or 
sulfonamide thcrapv should be promptK instituted Penicillin is ad 
mmisrcrcd lioth intrathccalK and intramuscularlv Tor staph) IiKOcc^ 
meningitis the recommended ininthccal dosage is 10000 Oxford 
units once to twice daily Streptococcic and pncumococcic menii^itis 
arc treated w ith 20 000 Oxford units intrathccalK once daiK Con 
currcntlv penicillin should be administered intramuscular!) m a 
dosage of 20 000 Oxford units everv three hours This dosage b re 
duced as the clinical condition improves If penicillin is unavaiube 
the sulfadiazine blood level is niamtamcd at 8 to P nif^ per 100 cc 
Infracerebral Abscess — fn the majoritv of instances intracere n 
abscess is a late complication of open head injur) gencrallv 
mg Itself three to six months follow me the original trauma ine 
development of an abscess is suspected from the appearance of nea 
ache drowsiness and confusion Signs of meningeal ^ 

variable I ocabzing signs arc of considerable value but ma) be a s 
Papilledema is present in the greater number of cases 
The site of the brain abscess is determined b\ the clinical 
and signs with the aid of the special diagnostic procedures or e 
encephalography and vcntnculognph) In a patient Jr ^ 
infected craniocerebral wound particularlv with foreign u 
bedded m the brain the abscess will form along the tract 
wound f , fh^ress 

When the diagnosis has been established drainage o t e 
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IS promptU instituted Manj methods for c\acuating the purulent 
contents ha\e been suegested These include repeated aspiration of 
the ca\it\ drainage through a catheter or a large soft rubber tube 
marsupialization and complete extirpation Each method has its indi 
\idual merits We prefer drainage with a large rubber catheter through 
''hich the abscess contents can be aspirated and replaced b> 3 to 6 cc 
of penicillin (1000 Oxford units per cc ) c\en three hours The local 
treatment is supplemented intramuscular penicillin in doses of 
20000 Oxford units even three hours The duration of tht treatment 
IS determined b\ the clinical response 

DESTRUCTION OF TISSUE 

Scalp Defeefs — E\ erv effort should be made to obtain priman 
cJcKure of scalp wounds This is essential if there is associated skull 
and brain damage It occasionalK happens that such closure is im 
possible Without great tension on the skin edges Under these condi 
tions slvin should be mobilized b> the use of counter incisions under 
cutting or the shifting of a scalp flap (Fiff 509) Flaps should include 
the galea but not the periosteum If the surgical counter incisions can 
not be closed thev are treated with continuous moist saline com 
presses until healthv qranulation tissue appears This area is then cov 
ered with a thick split graft 

Sfcull Defects —The indications for the repair of skull defects are 
either cosmetic or the complaints of postural headache and dizziness 
(s)*ndrome of the trephined) Alanv methods of craniophstv are 
available These include the use of grafts of autogenous bone and rib 
cartilage or alloplastic materials such as vitallium lucite or tantalum 
Because of its inertness in tissue and mallcabilitv tantalum has found 
"ide favor among neurosurgeons A one stage or two stage procedure 
be used In the former technic the metal is shaoed preoperativelv 
or at the operating table and applied to the skull The two stage 
method entails a primarv exploration in which an iccuratc impression 
of the defect is obtained From this impression an nccuratelv fitting 
tantalum plate is fabricated and applied at the second stage 

In ouf senes of cases the one stage technic has been used exclusiv elv 
(Fig 510) Exposure of the defect is best accomplished bv reflecting 
a scalp flap Separation of the scalp from the unprotected dura is sim 
phfied b> distention of the fibrous tissue m the plane of dissection 
"ith phv siological saline Am excess fibrous tissue overlving the dura 
or adjacent skull is resected 

AATien the defect has been satisfactonlv exposed a sheet of 0 015 
inch tantalum plate is cut vnth tin shears to overlap the skull 6 to 8 
mm throughout its entire circumference The desired convexitv of 
the nhte is obtained b\ pounding it in n hoflow metal or wooden 
mold Holes are drilled in the edge of the plate and the corresponding 
skull margin for the attachment with vitallium screvus The meta’ 
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plate should ln\c niultjplc perforations ccmralK to enable fibrous 
rissiic to ^ro« tbrouch to bend cite scalp and dura These holes also 




prevent the accumuhtjon of fluid beneath the plate A 
dram is placed betsscen scalp and tantalum plate Disregar o 
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Su/^ical closure of the ristuh is considered only if cerebrospinal 
fluid continues to dram for more than two to three months or if 
spontaneous pnciimocnccphaI> has occurred \\c have found it neecs 
sar> to resort to surgical closure of the fistula m onl> one instance 

Paralytic Phenomena —Included m this group arc patients with im 
pairmcnt of the special senses speech motor power and sensation 
resulting from brain damage The treatment of this group involves 
considerable reassurance of the individual patient coupled with an 
extensive program of reconditioning Ph>sical and occupaaonal ther 
ap) speech thcrapv and other special measures arc cmploved Indi 
viduals with minor disabilities arc rciumcd to limited dutj Patients 
with more extensive neurological defects arc cvcntiiallj discharged 
from active militarj service 

lOST TRAUMATIC rMI fpST 

Convulsive scl^urcs of \ar>ing |>atiems arc comiiifn sequelae of 
open head injurv with woundintr of the ccrefiral cortex Post traumatic 
cpileps} maj he expected to occur in "^0 to 35 per cent of eases with 
dural penetration Since the majoritv of these patients arc unfit for 
mihrar> service tlicv arc treated with anticonvulsant drugs such as 
phenobarbital and dilantm We have not resorted to resection of the 
epileptogenic cerebral cicatrices m anv of our patients 

SUMMARY 

Increasing knowledge of the ph> siological ind pathological factors 
involved m craniocerebral trauma combined with new methods of 
diagnosis and treatment arc stcadilv lowering tlic inorliiditv and mor 
tality rates 

The most important contributions lie in the field of chemotherapj 
Since the adicnt of the sulfominidcs and particubrJv penicillin the 
dreaded complications due to infection arc infrequent and more easil> 
controlled 

Blood derivatives arc coming into greater use in neurosurgeo 
Shod is treated with phsma and scnim albumin fibrin foam soaked 
in thrombin is used to control hemorrhage from the hram and dura 
muses fibrin films arc einplojcd to repair dural defects and prevent 
menmgoccrebral adhesions Scrum nlbumin is in effective agent m 
combating intracrannl hypertension 

Physiologically inert matcnals arc availiblc for the repair of sct 
defects Both tantalum and vinllitim are m extensive use for this 
purpose . 

In closing tribute is paid to the individuals responsible for n 
extensive program of reconditioning which will return the head injury 
patient to civilian life better prepared to cope with the future 
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LOGICAL METHODS FOR ANESTHESIA 

I JoHv \v Pe\iii» 

Mr irrr. CoRPr Srrits Nrrri, REsmt 

achl^d r "ly”'™ <>'■*>• for good rBoIre to l>c 

“ 'P'oific tcchntc that oil 

1°^ ™«thcsn ailmiDMcrcd In an oncsihclist tra.ncil md 
experienced in the use of tint nietliotl nijx he safe and satisfacton 
for 1 certain opcntion The same method used for the same opera 
tJon hilt administered hi an incsthctist not familiar iiith the method 
t mccrous The ahihu of the anesthetist is much more im 
p mne thm the method «f nhnmjstntion On the other hand just 
because an ireatlcquatcK trained anesthetist is able to get In Mitb 
ic use of one or tno methods for all eases docs not mean that all 
ms anesthctits were 'idniimstercd In the most adaptable methods 
le a ji Its to j,ct In ts no longer accepted as a sansfaaots stand 
ard lor anesthesia In the ortler of imponancc S 3 fct> of the patient 
aid to tiic surgeon and the comfort for the patient arc the objcctises 
ot tbc conscientious mesfhctjst All these objectives mav be more 
tuilv attained h\ the selection of the method of anesthesia most 
vmrcu to the npc of operation the ahihtv and technics of the sur 
fccon and the condition and temperament of the piticnt 

> itlun rehciv cK recent \ cars the methods of producing ancschcsn 
and tiK drugs and technics for use m these methods have rapidiv m 
Lreased m nuisilier The justification for anesthesia as a spccnlrv for 
pmsicnns has tlvcrcbv come about Tlic modern procedure is for the 
surgeon to csplam his surgical problem to the anesthetist and the 
anesthetist after considering the problem and the patient selects the 
method and agent of anesthesia most Iihelv to result in an attain 
ment of the three abov c mentioned objcctn cs The surgeon is inter 
ested m a safe comfortable patient before during and after the 
operation The purpose licrc is to consider some of the factors m 
^uicncmg the ancstlictjsr s choice of a method or combination of 
if ancthods for administration of the anesthetic The selection of the 
anesthetic agent is discussed onh m its mflnencc on the choice of 
the metiiod of adnunisrracion 

of Anc ilwM Dcpjrtnicnt of Surgery National Na al 
iJs Sf r. t r..» 


rroin the D ^nc n 

Medical Center ficth seta St r>l nd 

The opin ons or as crtions ci na ned J erean arc the pn ce on s of the wr te 
and arc not to i e construed olTc al or reflect np the \ es s of the N v> 
partmenr or the naval senice i hrge 
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ABDOMINAL SURGERY 

Probablj the greatest problem m abdominal surgera is adequate 
exposure of the opentixc site Lxen with extreme relaxation of the 
muscles of the abdominal wall the attachnicnts of tlic internal organs 
make their manipulation through the incision difficult This one factor 
makes the use of some potent muscle relaxing method almost iinpera 
tixe and excludes for the average surgeon the use of less potent but 
perhaps more pleasant agents and methods 'Ihcrc can be but little 
argument that spmal anestbesta produces the best relaxation of muscles 
Under spinal anesthesia the level of skin anesthesia must be much 
higher than the upper end of the incision m order to produce satis 
factor} anesthesia for abdominal operations To produce the amount 
of muscular relaxation which is considered satisfactor} b> the sur 
geon the level of anesthesia must extend above the cnsiform cartilage 
Even for operations in the lower abdomen the level of spinal ancs 
thesm must extend to between the sixth and the fourth nb for the 
patient to be fairlv comfortable during a pull on the mesenterv of 
the intestine This pull usuallv is felt bv the patient as a constriction 
in the chest or an uneasiness in the upper abdomen and it is fre 
tjucntl} accompanied b\ nausea The production of a high spinal 
anesthesia is more frequent!} associated with a fall in blood pressure 
than is the case w tch a low spinal For this reason the anesthetist 
must constantl} check the blood pressure and be read) to administer 
a quick acting vasoconstrictor drug such as ephedrme sulfate mtra 

'enousl) or neos>nephrine h>drochIoride mtramuscularl} The avM 

age patient can rarel) be comfortable during manipulations in the 
upper abdomen under spinal anesthesia alone For this reason spinal 
anesthesia for upper abdominal operations is best supplemented with 
an analgesic dose of sodium pentothal or cyclopropane 

General anesthesia is the method most commonh selected for all 
surgical procedures usually because the patient prefers not to un^der 
go the ps>chic strain of being operated on while conscious Even 
the most stable and well premedicated patients xull become hot un 
comfortable and restless at the end of an hour of being opera^icd upon 
under a local agent If the operating time is expected to be longer 
than an hour and a half a general anesthetic should be administered 
from the start or else provision should be made to supplement the 
local with general anesthesia at the end of an hour This is cspecmllv 

applicable to women , , t t. i *, u 

When general anesthesia is selected as the one method to be eni 
ploted for an abdominal operation an agent of adequate potenc, 
such as ether or cjclopropane must be chosen m order to pros, dc 
the satisfactort degree of muscular relaxation The safet> of the pa 
tient IS being jeopardized bs the use of a nhiff of gas and its 
inevitable production of anoxia 

Tor the average surgeon who is not willing to operate on an abdo 
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men jn uhich the muscles arc tense intraicnom anesthesia alone is 
seldom the best single method to choose Intravenous anesthesia can 
be combined with local 'inesthcsia to produce a most satisfactorv 
combination for abdominal surgerv This combination is a safe and 
comfortable method of anesthesia for the poor risk patient espe 
cially when an extensne procedure is not planned 
The following arc suggested methods of anesthesia for the average 
case for abdominal surgerv 
Lo^er Abdcnneii Spinal anesthesia 

Upper Abdovtcn (1) General anesthesia with a potent agent 
(■>) Spinal anesthesia supplemented with an 
analgesic dose of a nor too unpleasant 
agent 

ORTHOPEDIC SURGERY 

Surger> on the extremities has been found both in civilian and 
militar> practice to be vcr> satisfactonlj done under wtraienoits 
anesthesia Tor procedures lasting several hours the total dosage of 
intravenous anesthetic agent can be materiallj reduced bv starting the 
operation under spinal or local and changing to intravenous anesthesia 
when the local agent has worn off The total dose of pentothal mav 
also be matcriallv reduced bv administering JO per cent nitrous oxide 
and 50 per cent ox>gcn b) inhalation at the same time that the 
pentothal is being given A /Ow spina! anestbcsit is relativel} safe and 
affords the maximum muscular relaxation for operative procedures 
on the pelvis and lower extremities Patients with severe iniuries of 
the lower extremities on which traction is being maintained mav be 
siovvl) raised to a semi sitting position l)\ a pull on the arms bv 
an assistant standing at the foot of the bed This gives enough room 
for the anesthetist to administer a spinal anesthetic and makes possible 
a painless transfer of the patient from the fracture bed to the oper 
ating table 

Orthopedic procedures on the vertebrae usuallv necessitate having 
the patient face down on the operating table This is a most unfavor 
able position for adequate respiration since the muscles of respiration 
ve to raise almost the entire weight of the bodv during each inspira 
With the head turned sharplv to the side an adequate airwav is 
n difficult to maintain m this position For these two reasons it 
♦^alvvavs best to have an intratracheal airwav in place before tumin^ 
le patient under general anesthesia into the prone position Since 
the agents used for intravenous anesthesia are powerful respiratorv 
depressants it is safer not to add such an additional embarrassment o 
position to an alreadv depressed respiratory sjsteni 

Operations which involve a lot of hammering and chiselling on 
bone are quite shocking to the patient under either local or 
anesthesia The fall in blood pressure which mav be rather sud en 
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apparently js on a neurogenic basis and the response to a vaso 
constrictor drug is usually satisfactory 
The following arc suggested methods of ancsihesn for the average 
case for orthopedic surger) 

ExtrevnUes (I) Short operations— intravenous anesthesia 

(2) Long operations— local or spinal anesthesia fol 
lowed by intravenous anesthesia 
Vertebrae (l) Intratracheal general anesthesia 

(2) Spinal anesthesia 

NEUROSURGERY 

Surgery on or about the brain involves danger to the most vital 
parts of the bodv The anesthetist is not concerned so much m mam 
taming a state of anesthesia as he is m being prepared beforehand to 
nieet the frequent emergencies that endanger life during craniotomies 
Many brain operations are most adv antagcousl> done with the patient 
in the upright or semi upright position Anesthesia which causes a 
generalized vasodilatation makes this a dangerous position due to the 
pooling of blood w the most dependent parts with resulting shod 
and anoxia of the higher centers Bandagini, the feet legs and thighs 
before putting the anesthetized patient in the upright position helps 
to partiallv counteract this tcndcnc> of the blood to pool in these 
dependent members of the bodv A device such as that recently dc 
Msed bv Craig • which allows the patient to be m the sitting position 
but still keeps the feet level with the patients heart is a further step 
m the prevention of the sudden circulatory collapse which is so fre 
quentlj encountered during brain surgen Before anv procedure is 
begun during which a circulatory collapse is hi el> to occur a large 
bore needle preferably a 15 or H gauge should be inserted m a 
‘superficial vein The lumen of the needle mav be 1 ept patent either 
b\ the insertion of a stvlet or bv a slow drip of intravenous fluid 
•such as saline or 5 per cent glucose When such a needle is m place 
the anesthetist is able to imniediatelv institute therapy for circulatorv 
^ai’iurc with Wood p’lasTrn "asss dve 

delay and uncertainty of doing a \enipuncture on collapsed veins 
The other most dangerous complication that may occur during 
brain surgery is a cessation of respiration The position of the patient 
and the drapes for the sterile field usually mal c the )aw and tongue 
almost inaccessible to the anesthetist In the event that the patients 
airway becomes inadequate or artificial respiration becomes necessary 
the anesthetist has to work at a disadvantage and with much mcon 
vcnience to the surgeon For this reason all patients undergoing a 
craniotomy under general anesthesia should have an intratracheal air 
wav put in place before the operation is begun The use of such an 
intratracheal airviav will make necessary the selection of some ane 
Manufactured by the Amencan Stenl wr Co Ene Pcnnsylvana ^ 
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thctic agent more potenc in abolishing the phar)ngcal and l3r>ngc3! 
rcflc\cs tlnn the ^gcnts i»suill> administered bj the intravenous or 
rectal route I he advantages of having a patent and adequate airwa> 
VC all times greatK outweigh aa) supposed advantages of intravenous 
( r rectal methods of producing anesthesia certain! v as far as the 
safetv of the patient is concerned 
Intra cnous anfsti esu is the method of clioice for cnccphalographv 
{ tv! mesthesn iinj be used for encephalograms hut the patient is 
usiulH verv uncomfortaWc J ocri wiejibenj is the safest method for 
fill ivtrenicK poor risk patient cspccialh if he is m a coma or semi 
f. mi If the surgical procedure relieves the coma and the patient 
begins to react while srdl on the operating nldc as nor infrequenth 
•tturs upon the removal of a subdural licmatoma the local mav he 
supplemented h\ light mtnvcnom ancsthesn 

Minv neurosurgeons prefer rr> use cicctrocoigulation for hemostasis 
which adds to the tijnper of anesthcttc erplosions Ether and air is 
dchnitclv less explosive than ether and OX) gen or an inflammable gas 
such is ethvJcnc or cvclopropmc and owgcn The anesthesia mav 
then be tnductcvl witii gas owgcn and ciiicr or with an mtraven 
ous agent and ether until the inrratrachcil tnlic is in place Tlic 3n« 
thesia cm then he muntaincd with open drop ether or ether m the 
riij.? can W hen the open ether is separated from the operative field 
b\ heavv drapes and the coagulation tmclunc is placed 10 feet or 
so nvvi) the dmeer of fire is smaH md the danger of an explosion 
ilniosc negligible The mesthesn nnchinc with attached oxvgcn tanks 
should ilwavs be kept pist outside the operating room in c^e K 
should be needed to idmmistcr oxvgcn throuch the intratrachwl ww 
l» manual pressure on the \ng for artificial icspintmn 
S//rgerv of tl c pcripberil ver- cs requires onK a hclit stage 
thesia and is in orthopedic s«rgcr> of the extremities is well adapte 
to mtnienoiis mesthesn 5'wrgm of tic dupcr wer'if su^ as 
splanchnic ind svmpathctic nerves is siinilir to kidncv surcerv ueep 
licavv muscles must he reined for exposure bv some potent aa« 
thctic iQcnt The iiiood pressure diirmi? section of the j f 
nerves espcciallv if done for hvpcrtension is apt to he quite !a le 
ind this mikes spiml ancsthesn more of a risl thin genera an 
thesia Since the pleura im> infrcqucniK be opened diiriniT eit^e 
thoracic or himlnr svmpithcctoni) the precaution of having an 
tratrachci! uibc in piicc for the idimnistration of 
anesthesia is justified Wien the hole m the pleura is rcidv 
closed the up of an ordmarj urcthnl ruhher catheter nnv * 
sorted into the plcunl cavitv ind the wound of the chest wa ^ 
tight!} about tlic cithctcr Before the skin is sutured the 
can expand the coihpscd lung by positive press 'ind the aif^ 


pleura! space can escape through the catheter 
be removed and the lungs left m an expan 


■ xhe skin 
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IS dosed as usual further scaling olF the picun The iiicuin auiLt 
and danger of a pncumothon\ is thcrcb> avoided durnt, rlit 
com alescence 

The following arc suggested methods of anesthesia t >r the average 
case for neurological surgery 

firaiH Light intratracheal general ants he 1 1 

Piripheral Ner es Intravenous and/or local anes hesn 
Deep Neries Intratracheal general anesthesia 

THORACIC SURSERY 

The production of anesthesia for operations on the these wall and 
thoracic contents is perhaps the most technicallv difficult of all the 
duties ot the anesthetist The avenue for the introduction of the in 
ha'ation anesthetic agents is also the part that is disabled b> the path 
ologic condition and b> the operation The pitient is forced to he 
on the best functioning lung so that the diseased lung or side may 
he attacked bj the operator Positive pressure nuist be mamnined in 
the trachea through a tube so that paradoMcal respiration ma> be 
ptevented An adequate expansion of the lungs must be maintained 
uhile the pleura is open to bring the o\>gen in the anesthetic mix 
twe m tontacc with a large enough area of alveoli lining to permit 
absorption of the ox>gen into the blood 
Only a light stage of anesthesia is necessary and it is advantageous 
w have the patient able to expel the bronchial secretions as soon 
after the completion of the operation as possible bitraiettoiis anes 
especially when combined with local is suitable for chest sur 
but by this method a central respiratory depressing drug is 
combined with a disabled peripheral mechanism The recovery from 
intravenous anesthesia agents is also apt to bt prolonged following 
a long operation which requires a large dose of the drug 
^piml anesthesia has also been idvocated for use m chest surgery 
This method paralvzes part of the muscles of i eviration m patients 
'^ho are already having difficultv m breathin*. The blood 
'•> aJso more difficult to maintain at adequate levels during hemorrhage 
^nder spinal anesthesia because of the dihtition of the blood vessels 
the vv idely anesthetized area miv 

Massne sudden hevtorrhages which are not rea ly co .1 -re 

few durmg rntrathomcc opcnt.ons The anesthefst to 

have one or more 15 gauge needles ilreadj in 
Md have an ample siippl) of blood and plasma with which 
tain the circulating blood volume , , ^ 

If bronchoscopv^s not available the air passages 
"f pulmonary secretions both during and afte . ^ 

■ntroduction of a flexible rubber suction to the 

tracheal tube Otherwise the secretion avilt ® j- , 3,(,e 

'«''er good lung and occlude the air passages A size 14 1 rcnco 
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ter IS about right for use tlirough a No 6 or No 7 Magill intra 
tracheal tube A •whistle tipped catheter is much more effcctnc than 
the regular urethral catheter 

TItc following arc suggested methods of anesthesia for the average 
ease for thoracic surgcr> 

Pleura To Pc Opened 1 ight intratracheal general anesthesia 

Pleura Not To Be Opened L^l and/or mtra\enous anesthesia 


G£NiTO UftlNAftY SURGEltY 

Most dia^tosuc procedures on the gcnito urmarj trace arc of short 
duration and do not rct^uirc a deep degree of anesthesia for these 
reasons thej can be performed under intrav cnous anesthesia m ith satis 
faction to both the patient and surgeon OperUions on the loiter end 
of the tract such as transurethral prostatectomv can also be done 
vcr> well with mtra\cnou5 ancsthesn As a rule the prostatectom\ 
patients arc cspccialH poor risk patients frcqueniU wnh cardio 
\ascular complications Some t>pc of local anesthesia is preferreo 
b\ mans anesthetists and surgeons as being the safest for this poup 
of patients A spinal anesthetic produced with ^0 to 90 mg of pro 
came dissoU cd m cc of spinal ftutd and injected m the interspace 
bct>\ccn the fourth and fifth liiniliar vcrtclirac will gne analgesia 
of the prostatic area for fort) to fort\ five minutes iMthout muc 
fall m blood pressure A combined sacnl and caudal nerve block vm 
also gne cvcclicnt anesthesia of this area without cardio 

vascular changes for a period of one to nvo hours Bv this iaie 
method the dome of the bladder will usualU remain sensitive 
to allow the patient to tell the surgeon w hen the bladder is beco 
overdistcnded , 

Operations on th<. tipptr tirwiry met are more , 

cedurcs and usuillv require more miivclc rclavinc ancsth«ia p 
anesthesia produces a satisfrctorv field for the surgeon i 

the level of sensory anesthesia extends up to between the sw 
the fourth thoracic nerves the nvcncc patient will fee* ^ , 

of dull discomforc from a pull on the kidncv Tlic combination o 
the 1 idnev position nnd i high spinal anesthetic nnhes a su 
m blood pressure nor untomiwn This decline in blood , 

usually easily controlled bv the adinmistratinn of up to 
ephedrine snlfaic intravenously , . 

The following arc suggested iiKthodv of •mfsthc‘;n 0 r i 
case for genito urimrv surgerv 
Loner Tract Intravenous or local anesthesn 
Upper Tract Spmil or gcncnl anesthesia 

PROCTOlOeiC SURSERY 

The type and extent of anesthesia ncccssarv for 
anus and rectum is \er> simiHr to that for the lowe 
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Caudal nerze hhcLs are gaming in popularity as a larger number of 
anesthetists trained m the use of this somcuhne technically difiiculc 
procedure become available The advantages of this local block over 
a lou spinal anesthetic arc that the immediate changes m blood pres 
sure and the possibility of a post spinal headache arc atoidcd 
Intravenous anesthesia m a safe depth docs not produce the dc 
Sired anal muscle relaxation Inhalation anesthesia must he produced 
'Hth strong concentrations of potent agents to secure the operative 
Conditions in this area comparable to those produced by the local 
2gents Such deep stages of general anesthesia are frequently followed 
by an unpleasant recovers Infiltration of the operative site is hazard 
ous due to the inevitable bacterial contamination of this area 
The following arc suggested methods of anesthesia for the average 
for proctologic surgerj 

(1) Caudal sacnl nerve block 

(2) Low spinal anesthesia 


SURGERY ABOUT THE FACE 

Ulthout a doubt the safest form of anesthesia for this area is 
local mpltrfftioii of the operative site or a nerve blocl if practical 
Then the patient can maintain his own airwav The use or local 
anesthesia however requires the cooperation of an emotion^v stable 
patient a factor which cannot be controlled m all cases The pro 
cedures arc frcquentlv long in duration perfect anesthesia cannot 
aKvavs be secured and the patients mouth and nose must frequentl> 
kept covered with drapes thus even the best subjects for local 
anesthesia become hot restless and very uncomfortable 
Under an> tvpe of general anesthesia the great worry and «spon 
stbilicv of the anesthetist is to be able to maintain an adequately patent 
‘^r^ay The operative field which must be kept 
field in which the anesthetist has to work In all areas except "OS 
and mouth the anesthetist and surgeon mav reach a 
the area that each .a to have .n tth.ch to 
are handicapped as a result but the use of t 

“.on^’^otnVatngeTa.ofaytat 

qucntly causes a larj the 

i rattauTc!:: 

pushed out of the '^^y moved in anv advantageous posi- 

^ep up close and the Por operations m or about the 

bon without anv ,Hould be put through the nose for 

biouth the oo 5 e the tube should be put through the 

operations in or about the no c 
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mouth In both cases a tube with a cuff should be used or the pharvax 
packed with wet gauze to present blood pus and mxicus from enter 
ing the trachea around the mbe A roll of ordinar) gauze bandage 
3 inches wide nia> be wet ihoroughlv wrung well and packed about 
the tube m the h\pophar>nt with one hand while the lower )aw and 
tongue arc depressed b\ the fingers of the other hand The free end 
of the gauze should be left hanging outside the momh so that the 
packing mav casil> be remoset! at the end of the operation and so 
that the anesthetist will be reminded thic the pack is still m place 
Othcrw,ise the imratrachca! tube miy be remoxed while the pack is 



still in and the patients airway be complctcl> occluded without 
cause being immcdtatcly cxidcnt 
The following are suggested methods of anesthesia for surgerj 
about the face and neck 
I (1) Local anesthesia 

(2) Light intratracheal general anKihcsia 

INTRATRACHEAL INTUBATION 

In this discussion the use of general anesthesia administered 
an intratracheal tube has been frequcntl> advised 
readers will think that its use b not justified in man> of t 

cases for which it has been suggested The popularit> of t e u 
the intratracheal tube is in direct proportion to the 3biui> 
anesthetist to insert shch tubes If an anesthetist can inse a 
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into the trachea with as much case as and with less trauma than in 
inserang a pharyngeal ainvay he naturally is £,omg to advocate the 
we of intratracheal anesthesia On the other hand if the insertion of 
an intratracheal airvvay is a struggle for the anesthetist the patient s 
teeth get brol en and his throat lacerated and the patient frequently 
has to be reanesthetized several times during the procedure then the 
use of intratracheal anesthesia by thit particuhr anesthetist is vin 
warranted In the beginning it was pointed out that the abilitv of the 
anesthetist was one of the most important factors to be considered 
in the selection of the method of anesthesia 



»acbooi H 

Fjg ^12 -First step m the insertion of an intratracheal airway through the 
mouth 


There are three simple maneuvers which greatly facilitate the in 
troduction of an intratracheal tube through the mouth without m;tiry 
to the patient In fact these steps are so simple that few students of 
intubation will give them enough thought to include them in their 
technic 

PiTst Step Hyperextend the patients head by downward pressure 
on the vertex with the right hand of a right handed operator (Fig 
^12) This causes the patients mouth to stay open so that the laryngo 
scope blade will almost fall into the pharynx as far as the tip of the 

epiglottis 

Second Step The patient s head is 1 ept in a position of hvperexten 
Sion by pressure with the anesthetists abdomen The right thumb is 
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placed on the patients right lower molars and the right fingere curvd 
around the right horizontal ramus of the patients mandible (Fig 
513) By clcNacion of the mandible the tip of the epiglottis is raised 
and the blade of the larj ngoscope can be passed between the epiglottis 
and tlic posterior pharjngcai wall without curling the tip of the 
epiglottis back on itself 

Third Step The patients head is kept hvpcrevrcnded b> pressure 
on the vertex with the ulmr side of the anesthetists left forearni 
The left wnst of the anesthetist is kept h>ptni5nar ficxtd in order 
chat the handle of the Ian ngoscope mat be kept m a forward tilted 



position (Fig 5!4) The tongue and epiglottis arc dented to £'J«' 
rile larynx of the patient b> an upward lifting motion execute > 
the shoulder of the anesthetist The handle of the .. 

kept at an acute angle in relation to the anterior chest wall t 
jg no motion of the wrist and the pr«sure on the patients , 

13 mamcained or increased by the forearm The whole 
this last maneuver is to prevent m|«rv to the patients upper 
b> the blade of tlic laryngoscope Manx anesthetists use the pa^^ 
upper incisors as a fulcrum and trj to elevate the patient s tongi ^ 
epiglottis by using the blade of the laryngoscope as a 
method causes a great pressure to be exerted on tlie upper tee 
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frequent!) results m damage to the teeth or to artificial denmrw 
the method described the blade of the Iar\ngoscope is actuallv 
pulled a\\a\ from the upper teeth rather than to\\ard them 
Another mistake that is frequenth made is the attempt t^ntubate 
uhile the patient is soil in too htrht a plane ot anesthesia The pres- 
sure of the larvTigoscope blade then causes a lar\ ngospasm an it is 
impossible to insert the tube through the lar\Tix The patient m 
whom anesthesia has just been induced will rapidh become less anes 
ihetned e%en though no respiraaon is allowed therctore no time must 
be lost b\ fumbling while putting the tube into the trachea 



. „,he blindly through the patients nose into the 
m parage c a sense of teehng and heanng which 

lachea in\ohei. nasal tube cannot be passed blindh the 

s not easils described ^ ^^cribed, the np of the nasal tube grasped 
larynx ma\ be exp<wc ^ hATOpharviiA and the np guided into 
With forceps a> it then be inserted to the desired depth bv 

the lar\-nx The tu^ extending from the nose 

pr«3ur^ on the potoot sn. 


«thcsia have been suggested for vanous n*pes of 
Methods of reasons for considenng these to be logical 

surgerv for the surgical problems have been discns^ 

method, of eoes-hesn ^ 


CHOICE OF PEDICLE FLAPS FOR PLASTIC AND 
RECONSTRUCTION SURGERY 


Lt Commandfr George V \\ foster 
M torc L Conn Umteo States Na*ai. Resuim 

Smn and fat must be used m nimj instances to effect repair of 
war wounds with loss of substance Davis* writing during the last 
war stated thac in the present war (1914-1918) there have been 
many whose wounds have caused the loss of sLm and subcutaneous 
tissue and even deeper tissues m situations which iiltimateh will 
require a resistant clastic healing before a satisfactorv functional re 
suit can he obtained Many of these defects can he properh remedied 
only by the use of pedunculated flaps of sLin and subcutaneous 
tissue 

Since the last war plastic and rcconsmicnon surgerv has so greatly 
broadened in usefulness tint pedicle flaps arc now emplovcd frcelv 
for a variety of defects prcviouslv uncorrccted Not onlv arc losses 
of substance repaired by tins means but by the removal of scar and 
replacement with normil skin and fat many procedures m orthopedic 
surgen neurosurgen and other important specialties arc now made 
possible 

Skin and fat will not survive when transplanted without constant 
blood supply The manv types of pedunculated flaps constmite a be 
vvildcnng answer to the surgeon who seeks information on this type 
of grafnng procedure It seems advisable therefore to present m 
derail various factors determining the choice of flaps for plastic and 
reconstruction surgerv All phases of surgical judf^ment contnbure 
to this choice but certain general rules have been developed through 
experience which should be reiterated as the need for extensive plas 
tic and reconstruction surgery develops in this war ^\^tcrs since 
the beginning of surgerv have recorded their experiences 
field and elaborate discussions of dcsipn and method arc avails e 
m the works of Sir Harold Gillies John Staige Davis and others who 
have followed them in the development and use of pedicle flaps 
nitions of cverv possible tvpe of flap would far outreach the limits 
of this paper Inic well established rules as to design and technic seem 
noteworthv and are presented as a guide 

From the Div lon of Plait e and Reconstruct on Surper) D p tment of 
Surgerj N tiona] Naval Aled cal Crotcr Rcihc la Mary! d author 

The opin ons or assen ons conta ned here n ar the pri ate es oi m 
an I a c n t to 1 e constmed i< ofT cial or rcflcctinp the c i t 
Department or the naval servee t larRC 
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GENERAL CONSIDERATIONS 

Blood Supply— The basic pnnciplc of all pedicle flaps is prescrva 
lion of the original blood supply ivhile the flap is growing to its new 
source of supply The elementary ideas arc illustrated diagrammacically 
m Figure 515 In A the \essels are seen to supply a hypothetical area 
of skin and fat from all directions This can be considered the normal 
Slate of affairs m any donor site before a pedicle is outlined In B 
t\to lateral incisions ha\e been made producing reinforcement of 



JlJ~Grculation of a pedicle flap A Diagrammatic >essels supply a 
hypothetical flap donor area from all directions Dotted line indicates proposed 
pedicle flap B Lateral incisions have been made Cuculauon has been “rein 
from the ends of the flap and atrophy of lateral vessels has occurred 
^ bongittidmal ve scis considerably enlarged Outline of proposed dnision of 
"’d of flap is indicated by the dotted line D End of flap divided and raised 
All Circulation is now present through the base of the flap 

the circulation from both ends of the flap and shutting off the lateral 
vessels In C reinforcement has been augmented and prospecuve 
^i^ision of one end of the pedicle not seriously impair the blood 
supply In D this terminal diMSion has been made and a simple 
pedunculated flap has been produced nourished entirely through its 
base 

Pedicles in general tend to develop a more facile circulation as 
successive stages m delay and transfer are earned out It is surprjs 
‘ng how quickK a flap will obtain adequate nourishment from a new 
source once previous transfers of its pedicle have been 
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Tjgurc 515 D the rcJatncK increased \asculant> is ucll illustrated 
in contrast to tlic tissues surrounding the donor site 
Rofafien ol Flaps —Haps cin be raised dircctl} from their bed and 
rotated tJirough angles up to 90 degrees as a pnmarj operation pro- 
vided that thev arc fairl> short, of sti/Iicicnr thickness and have an 
adequatc!> broad base for nourishment Doubling a flap on itself for 
more than a 90 degree angle ts seldom advisable without a dcla> 
for reinforcement of its circulation 
ImpoHanco of Delay — B> dclav is meant a raising of the flap in 
stages often returning it to its bed to nvvait further circulatory rein 
forcement An> increase in length of a pedicle narrowing its base 
or alteration in the proportions between these two dimensions may 
ncccssirarc i dcliv Decision regarding dclav or transfer of a pedicle 
miv be made m most imtanccs in advance of rhe actual operation 
through *1 knowledge of the siae proportions and utilization of the 
flap but the cautious surgeon must be prepared nt the operatin" table 
to return a pile or dusk) flap to its bed and postpone the proposed 
transfer One his onlv to count the time lost to a piticnt and the 
surgeon bv failure of circulation of a flap to realize that caution in 
this rcgird is well cwrciscd 

PRACTICAL PHYSIOLOGY AND PATHOLOGY 
Stvenl factors rend to operate agunst the development or mam 
tcnancc of adequate circulation m a pedicle Among these are me 
chamtal fictors such as tension or torsion The former produces 
fauliv healing between the pedicle and recipient sire and decreases the 
caliber of vessels suppUm'» or dnmmg the flap Torsion similarb 
decreases ciliber of cipdhrics arterioles and venules and will produce 
serious impairment of circuhtjon Infection however slight interferes 
with proper healing of the flap and is to be avoided wherever pos 
sible although the rcsisnncc of i well nourished flap to infection is 
verj great Lyviphcdeint results at times from even the mildest de 
grccs of infection hen an infection is more serious ill rhe defense 
processes of inflammation arc mobilized m the presence frequentlj 
'V'f dccrciscd vcnniK and Ivmpharec return and cndofhehiJ daiTi3"e 
curs in the capillaries thrombosis follows and tissue death results 
yrhe arterial circulation of a well planned flap is usiialH 
adequate if the base is broad and sufficient thickness of ^ 

/ cutaneous tissue is present to preserv c the natural v iscular bed 1 e 
tenons and lymphatic return however arc cisih embirnssed Fro 
vision for this renim circulation is the mwn essential in cjlciilarinc 
the position of the base or direction of the long avis of a pcdic e ap 
This has been stressed by Dr Jerome P ^Vebster’^ m his 
of thoracQ epigastric tubed pedides m which he states that the "JO 
of impairment of vascularity bv mechanical occlusion m closin'' 
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thoraco epigastric tube is less great m this region because of the 
presence of the large \cnous drainage s>stcm already existing before 
operation 

In the absence of adequate return circulation congestive byperenna 
occurs The cjcle followed is that of cdcmi chronic passive conges 
tion and finally ‘wet gangrene of the flap Proper return flow is 
usually present m a flap with its base in the proximal position on an 
extremity or away from the midline if on the abdomen or chest 
Pedicles about the head and ncci have such rich circulation that less 


attention need be pud to viscular direction 
If one follows the embrvonic scgmcntil distribution of the vessels 
good circulation is most apt to be present A flap so designed m the 
physiological direction normally includes adequate venous and 
lymphatic return Vertical pedicles on the trunl or tnnsverse ones 
on an extremity or pedicles which cross the midline of the trunk are 
essentially unphxsiologic as regards their natural vascular com 
ponents and an allowance must be made for this condition If the base 
of the flap IS large enough in proportion to its length no harm may 
result from this altered direction but m general it is better to create 
3 flap in accordance witli the segmental distribution of the vessels 
Study of the subcutaneous vascular distribution m an atlas of anatomy 


IS helpful in planning physiologic flaps v v u 

Nonml folds and ftexton creases of the shn (Lanffcr s lines) should 
not be crossed at right angles by the margins of a flap Scar con 
tracrures occur at the margins of the donor site when this is done 
Similarly application of a flap to a recipient site with marginal lines 
antagonistic to the flexion creases will produce linear contricrures 
about the completed graft , » v i i 

The general condition of the patient blood count hemoglobin lev el 
vitimm level serum protein and all factors contributing to good 
wound healing should be of the highest order for prompt and suc- 
cessful grafting bv the pedicle method Not the least of these is good 
surgical technic which emphasizes gentleness sharp dissection accurate 
hemostasis fine ligature material and asepsis 


types of flaps 

The confusing and mconsisrent classifiration of pedicle flaps found 
m the sStgl^tafliterattire can be amplified by cons|^3enng flaps as 
belonging to onlt mo mam tapes Tltese ate (1) direct flaps and (21 

“D™cf Flap-By this IS meant a flap which is outlined tajsed and 
applied dmectly to its recipient site m om opnatwn Such flaps are 

S mwgms'^;n".?e^a:i'’:? arop?n l^t'b’e 
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from the vianjt> of the defect to be covered m which case ihe> arc 
known as local or sliding flaps (fig 516) They may be lifted 
from a more remote region for direct application to an accessible 
citrcmity (Pig 517) The altcctcd crttcmity nu> be pattally or en 
nrclj buried beneath the shm and fat of a comenicnt area ptodoemg 
a glotc or strap (lap (Pig 518) 

The adtantages of a direct flap are clucll) the adtantages of bret ^ 
catering a defect ttithout prchminar} steps of prepararor) surgicd 
pmSte The popu!at.t> of the dtrcct flap has so 
smee the time of the last tear otttng to this single f 
ency that m most dimes it far oumcighs the intermediate flap m 
frequency of application 



Fig Jl® -Direct flip of slidng t>-pe A the 

tear his been removed from about the hrynx a . A opemed three times 
wrgciJ cure of a thyroglf^l duct SX” icit is iccom 

prchiously at other hospitals Oosurc of defert hvroid area. B 0““ * 
phshed by ahdng i double-end flap thgh 

secondary defect by apphciuon of a thiclv-spl i gta 


Intermediate Hap— B> intermediate flap is ,5 pje 

k skin and fat by a vmUtple stage .. transferred to its 

*\p 3 red in one stage and then in subsequent step called 

/final location by repeated shifting ^ for temporary 

waltzing ) or by the use of an cxtrcmitj' as a 
blood supply (Pig 519) ..n .h. mjior advantage of s 

Tubed Flap vt Open Flap -Briefly ' j ’ ^ t„be is that by 

flap which IS atuched at both ends and presence of 

doW oH raw surface an asepnc J ahm.aa.ed This 
concammation from an open granulating sut „ df a 

makes possible a clean surgical field throughout the many 
prolonged reconstruction problem 


Fig 517— Direct flaps for repair of large defects of foot {such defects are 
larger than could be corrected easil> b> a tubed pedicle) A Repair of sole of. 
foot destroy ed by gunfire (Right thigh is donor s te ) R Repair of d 
created by excision of dense scar which was adherent to tendons, bone_an 
joint following a huge infected pressure ulcer from a consm 
appUed elsewhere This ulcer had caused extensive deep scam 
m complete disability of foot and anUe (Left thigh is done 
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C lilies uli IS lirgci\ r«pt>nsiblc for the rfcsciopmcnt of the tubed 
flip lists the ^llva^wgcs of the tubed flap o\cr other flaps as follows 
( i ) \i>scncc of infection and scarring pnmar) healing of the tubed 
pedicle flip can be expected m all eases (2) Hcxibihu the tube can 
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iinimum dressing ensures a relief from treatment during the waiting 
:r\al (4) Alo\ ability owing to the ease and frequency with which 
: flap IS attached to the wrist for a temporary blood supply it can 
transported from the abdomen quite easily to anv part of the body 
t the hand can approach 

n man\ instances these premises arc true and for transfer of flaps 
areas impossible of coverage by direct flaps the tubed pedicle is 



Tig 519 -Intermediate flaps tubed and open A Tubed flap raised on 
It flank and attached to > rist for transfer to a long adherent scar over right 
1 Note healed thick split graft on donor bed and cosenng of pedicle attach 
It on abdomen b> a smaller thick split grift which has been sutured in 
:e at th s operation B Smilar tubed flap is used to coser a scar of an old 
ih mjur> to the dorsum of the left foot C An open flap has been sutured 
he left wrist ftom. the flank The undcimrface of the fla.p is left o^ea m 
nulate except for a fesv tin> bits of Thiersch graft which are laid on to form 
mporar> covering of scar epiiheliuni This flap t as designed for cosenng an 
jutation stump and the flap when completed and mosed to the leg extended 
around the flank be>ond the limits of this photograph 

en the best method The tube is of exceptional \ alue in facial recon 
action and reference to Gilbes writings gues ample testimom to 
: usefulness of this method In considenng his listed points of su 
•lorm of tubed grafts howeter one feels a certain air of sl^cpticism 
;ed on practical expenence with not infrequcntls delayed healing 
tubes unfortunate losses due to se\cre kinl^ or txsists incomeni 
:e of position esen with tubes prolonged sometimes for sexeral 
eks and no decided advantage in motability 
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A further cnticisni of the tube is that ic is long and narrow even 
when opened to its widest extent and as such is unsuitable for many 
wider defects Its theoretical advantage of asepsis is only rcbnvcij 
important for a direct flap if properly handled in the majority 
of instances giv es as good an end result as does the tube Furthermore 
the comers of the scar beneath the tube w here its donor site is jomted 
IS very commonly delayed in healing To obviate this m this clinic 
the donor bed beneath the tube has been grafted rather than ap- 
proximated fsce Fig yi9 Aj Cven this IS not cmitely satisfactory for 
the loss of a tiny bit of graft from hematoma will still delay pro- 
cedure if absolute asepsis is desired 

An open flap can be raised and attached to the wrist or forearm 
as easilv as a tube and its undersurface can be covered temporardv 
by small bits of Tliicrsch graft and thus Ivcpt quite clean (see Fig 
519 C) It IS possible to move huge flaps of skin and fat by the open 
method which would be entirely impossible bv the tubed method 

CLINICAL APHICAtlONS 

Among the basic generalizations which ire necessan for success m 
all flap operations are two cardinal rules 

1 Make sure the flap is Urge enough to allow for all shrinkage of 
the flap Itself as well as expansion of the recipient site when tight 
scar IS released 

2 See that the flap will work mechanically Tnckv angles of aRUi 
cation mav produce a flap which will not reach its final site at the 
proper angle or an extrcmitv uncxpcctedlv w lU not bend around a 
curve CO receive a flap which is too short or impossibly placed 

Accidents resulting from failure to observe the cardinal rules above 
are cnicilv disappointing to the patient and a source of deep chagnn 
to the surgeon 

Fixation —The flap should be relaxed m its position to avoid tension 
on the suture Ime Secure immobthration is necessarv to prevent this 
tension from occurring Tor pedicles on the lcn.cr extreimty the use 
of a plaster cast is almost mandatory Such a cast mav be lightened 
considerably by incorporating broomsticks to brace the segments 
which would otherwise be connected bv solid plaster strips The joints 

d all pressure areas should be carefullv padded particularly m 
ions overlying superficial nerves Felt and sheet wadding are most 
ex' onvenient for this purpose _ 

Flaps for the tipper extrefmty arc more easilv splinted and fixe y 
adhesive tape bindings A flexed elbow can be 
to the side by a pillow and the slight motion allowed at the e 
is not sufiicienc to disturb most flaps Arm flaps to the head an 
arc quite simply secured by adhesive tape fixat bout a 
of bandage using remforemg stnps of adhesiv xomew 
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^e^position as illustrated m Tagliacozzis original drawings ot rlimo 

pL^tion IS not required for local or sliding flaps If a pedicle flap 
thoraco epigastric tubed pedicles 
free^^ transferred directly leaving all extremities 

Closure of Donor Area ^Closure of the denuded area from which a 
loin accomplished cither directly b> undermining the ad 

sk and approximating them or by utilizing a thick split 

m graft from some other area A common error when deciding on 
uh method IS to take the graft from the same cxtremicv from 
raised This is inadvisable because the application of 
to donor sue of the thick split graft proximal 

e pedicle flap mav result in constriction w ith venous and Iv mphitic 
frrf*^ such instances removal of the thick split graft 

hr area such as on the trunk is preferred To allow a 

flu^ remain open is bad practice for the loss of tissue 

1 s additional bacterial invasion and contracture detract from the 
venture Such donor beds are sterile when the flap is 
^ raised and grafting at this time is much more satisfactory than 
at a later date 

Pedicle —Flaps are usually left attached for a period 
tio* to receive their blood supply from the new bed Varia 

ns from this interval may be dictated by circumstances For ex 
niple if a flap is designed to cover an area which is sufficiently small 

0 be covered entirely bv the end of a tube or flap division mav be 
ade earlier than when that attachment must nourish a larger portion 

P flap which IS swung down after pedicle division Flaps about the 
Md and neck tend to receive their blood supply more npidly than 
aps on an extremity This is also true to a less degree in the case of 
ands and fingers because of their rich blood supply 
Dressings —Good surgical care is necessary for dressing of all flaps 
and in most instances normal saline wet dressings which arc changed 
at frequent intervals utilizing fine mesh gauze next to granulating sur 
^ces most rapidlv heal obstinate comers and folds beneath flaps 
Jne use of any local antiseptic for these areas is not recommended 
Redundant granulations are destroyed as neccssarv by the application 
nf a silver nitrate stick 

Only by meticulous attention to detail and observance of principles 
°f good surgery as epitomized by Halsted* will excellent results in 
ffiis branch of plastic and reconstruction surgery be attained 

SUMMARY 

1 Wounds with loss of substance frequently require pedunculated 

of skin and fat The proper design of such flaps is outlined ac ^ 
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cording to principles of normal tissue ph>siologs and wound healmg 
in designing such flaps advantage should be taken of the normal 
venous and J>mp}!atic return of the sobcuraneous vascular bed 
’ Tbps arc divided mto (1) direct flaps which ate raised and 
applied m one opcntion and (■*) intermediate flaps which arc pre 
ptrtd m several stages before transfer Advantages and disadvantages 
of tfic ftfbcd flap and open fl^p arc discussed 
1 Two rules for clinical application of flaps arc of paramount 
ttwportancc Tirsc dcsic:n a large enough flap to allow foe contracture 
second carcfullv phn the mechanical details of flap application 
Methods of securing flaps closure of donor sues and other pertinent 
cbniciJ in/oronrion is presented 
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(jg) Howard R Iats and Comalaxoer 
W Warren Sager 

Medicu. Corps, Lvtted Stvtes Na\u. Rese*\x 

The present A\ar emphasizes agam as pres lous AA'ars haA e the prob- 
lem of treating patients w ho as a result of their ser\ ice m the armed 
forces ha\e embedded m the tissues or located in the bod\ caMties 
one or more foreign bodies Treatment for the purpose of sa\ing life 
or anatomical parts restoring function prcAentmc deformits and 
disabling s\mptoms following Mound hcalmg has \aned as medical 
knOM ledge increased and weapons changed The excellent results ob- 
tained in the treatment of the wounded m the present war arc the 
result of the use of plasma the sulfonamides pcmcilhn, well organized 
medical facihties and a competent medical personnel which has per 
nutted earlj and effectwe treatment. No form of treatment has, how 
e\cr decreased the need for the application of sound surgical pnn 
ciples and the emplowmenc of careful operative procedures 
Foreign bodies present a vaneev of problems from the ome of their 
entrance into the bodv until chev are removed or become SAmptom 
less as the result of becoming encapsulated in scar tissue The latter 
process maA eliminate them from interference Avith the functions of 
the part m Avhich thc\ are embedded as effecareK as remoAal The 
problems presented concern the civilian phASician as well as the 
militarv surgeon as the former Avdl see casualties of this group for 
manA a ears after the AAar and aviII be called upon to decide Avhether 
or not the sAiuptoms of aa hich the patient complains are the result of 
a foreign bod\ or the scarnng caused bA its passage through the 
tissues, or are attributed to it Avithout organic basis bA a paoent Avho 
has knowledge of its presence Removal of the foreign bodA m this 
latter group of cases aaiB often be msisred upon b\ the patients Avho 
repeatedlv request it or frequentU present their cases for surgical 
consideration constituong a constant invitanon to perform unneces- 
san surgical procedures 

INDICATIONS FOR REMOVAL OF FOREIGN BODIES 
Early Treafment —Indications for removal depend on the length of 
time elapsing betAveen the iniutA and the time of treatment and must 
From the U S Naval Hospital Naoonal Naval Medical Center Bethesda. 
Marvland 

The opinions or assertions contained herein are the private ones of the 
n-nten and are not to be consmied as offiaal or reflectine the vies -s of the Navj 
Depamnent or the naval service at large ^ 
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ncc<xs3nl> be duidcd into those of carl) and late treatment If seen 
dirccfJ) after the iiound is reccned the foreign bod} or shnpnd 
maj be quick!) and frcqucml) casil) removed having been prevtouslv 
localized vith a probe through the wound of entrance b> xra) or 
with the aid of a foreign bod\ locatcr When first seen the wounds 
of shrapnel arc often gapmg and permit access to the base This 
chance is lost as soon as granulations start Such wounds after careful 
debridement should be left open and adeqtiateK drained Sulfona 
nudes and penicillin should be used either separateh as is usuall) 
done or thev mav be used together Local application of either drug 
IS much inferior to general therapy but ma\ espccialK in the case 
of penicillin add to the cfTecmcncss of the treatment if used in addi 
emn m gcncnl therapy Foreign bodies other than metals such as 
pieces of clothing splinters of wood and bits of soil produce a 
greater rcnctson in the tissues and arc more likely to cause severe 
infection and less apt to Itecomc encapsulated in the process of w ound 
hcalintr The presence of foreign bodies m wounds yvhere injury to 
bone IS present increases the risk of ostcoffivelitis dev eloping increases 
Its scvcrirj if ic docs develop decreases the cfTecti\cncss of penicillm 
and tends to present fractures from healing m normal alignment 
Thotigh there arc dcfinirc mdicanons for carl) remoial such as 
injuries to bone acccssibiht) and technical ease of removal one must 
be war) of too extensive surgen or iitcnipts at extraction without 
suflicicnt exposure or adequate localirarion of bullets or bits of shrap- 
nel Deeply embedded m the tissues the foreign bod\ if it is not too 
large will not prevent in many eases the healing of the wound pro- 
vided there IS adequate drainage A piticnt treated m this manner 
will be saved the severe immediate inuma that removal would cause 
It IS also frequently true that the opportunity for a carcfvil and gentle 
search m the tissue for the niissilc is not present at this time ana 
severe damage to vital parts nerves and blood vessels ma) result from 
the mabiht) to identify anatomical parts because of distortion lack 
of proper equipment or ncccssir) haste 
A foreign body preirmg on a viajor ncrxc or xessel demands wriy 
removal the time of removal being determined b> a careful stiidv of 
:hc effect of this pressure Prompt relief of svmptoms is usuallv ex 
jerienced when there is relief from the pressure 
foreign bodies entbedded tn the slm should be remoyed as soon as 
:hc patients condition permits , . 

Lafe Treafmenl —When n patient has had an embedded foreign body 
n the tissues for w eel s or montlis the fictors dcterminm? the fom 
if treatment have clnngcd from those present immediately after t e 
Aound was received The process of healing has h\ this time sur 
rounded the object with ftbrotis tissue and in mvm lostmces is 
rompJefcJv'' cnnpsiihrcd it Tliosc that have nor been 
mcapsulitcd arc connected with the surface h\ sinus tncts that rai 
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either intermittentl> or continuously Where there has been tnjiiry 
to bone an associated osteomyelitis is usually present and the drainage 
IS more likely to be profuse All cases having draining sinuses are 
suffering from chronic sepsis of various degrees of seventy with a 
disturbance of nutrition as one of the results Treatment in these 
cases IS the treatment of osteomv elms with the necessary addition of 
removal of the foreign body without which healing rarely occurs 
As a preliminarv to surgical therapy however as found bv Lyons* 
the patients deficient nutrition must be cared for which includes the 
administration of a high protein diet to correct the hypoprotcinemia 
present The use of penicillin immediatelv before surgery as well as 
postoperativ eh is indicated It is best administered bv intramuscular 
injection which mav be combined advantageously with local apphea 
tion Where the tract followed by the missile is long or passes in 
close proximity to important structures it is frequentlv better to incise 
through a clean field in removing it 
Consideration of the size of the missile its location in relation to 
vital or important structures the presence or absence of symptoms 
attributed or attributable to it evidence of migration and the tech 
meal difficulty of extraction are all factors to be considered in de 
termining the necessity for removal The question of the size of a 
foreign body as an indication for removal depends m great part on 
its location and there is no generalization that is applicable to all 
cases which is also true in considering bodies that are located in vital 
or important anatomical structures as in these latter cases the hazard 
of removal mav be great Foreign bodies that arc migrating through 
the tissues should be removed This rarely happens and is confined to 
bodies that have sharp points are slender and can be easily forced 
through tissues bv movement of the tissues pressing on their bases 
Patients w ho hav e healed w ounds may or may not hav e symptoms 
from the presence of a foreign bodv Svmptoms consist of local dis 
comfort due to the presence of the missile surrounded bv scar tissue 
producing a continuous irritation and to pressure on vessels or nerves 
which mav be felt at points supplied bv these structures Disturbances 
of the vascular motor sensorv or sympathetic nerve suppiv mav be 
experienced The important differential diagnosis to be made m the 
presence of definite evidence of an organic basis for these svmptoms 
is to determine whether thev arc caused bv the presence of the missile 
or are a resvilt of the mjurv and scarring which has resulted from its 
Dissaae through the tissues If the svmptoms are a result of the latter 
removal alone will not gne relief and mav add to the disabilitv suf 
f red Those patients who as a result of neurotic tendencies attribute 
th presence of a foreign bodv pain and discomfort for which its 
preseLe does not account Mill gam nothing b> its rcmotal if 
^ T r Penicillin Therapy of Surgical Infections in the U 
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tinn vcr\ njtnor surfer) is rct}uirc4 amt wiU be found l«cr to com 
ptatn t)f bvinptmns rehted lo another anatomical part Such cases 
sitoufd be rrcatctl bi n pnchntnsr 
nic teclymc^l itfftcuUy tn curaction should rcccuc major consid 
cration 'iK\a\s bearing m mind that xcr\ frcqucncl> the difficulties 
enc nmccrct! arc not apparent «n ph\ sical or radiographic examination 
« { the patient a result there is a tcndcncs to underestimate the 
nnj,nicvule of the procedure and m nre instances uhen so dcceued 
It IS better to close the operative wound without removing the for 
cii,n l» dv than to tarrv on i prohmeed search with the consequent 
damage to the tissues 

CASE REPOItTS 

Casc t “T1 c pan nt a iv m> >car-old Mar ne Corps pn tc * sh t n tfie 
ipl t hp lur ng (1 e in as op f R upamsiik \t the tme of rhe injur> th 
p i fnt ) a i tran ni parah'« n ^ ancsibesia of d leg whid la-Sted for n o 



f g S20~\ s>s { di jwb nt upper rhgh r %c 1 d a brff buH r )>i 

Ichnl ihc )nrphs j puJ i jmt lai r I lo and above lie pro tate gUnd 


hours The n Jc as n J r n } n J il c » und be led tju l-b' A* * ! 

f ifTOii 1) ! Z3t on th pan m had b n pS c I m a pU ter sp ca He v as etumc 
to nav 1 } 0 p ran svic fs r rad anog pa a of sc ne nm c a tnuun 
Ph> c 1 csim nan n on admisMon sho I irophj of th hamsir g muscl 

nd tl 0 o/ il c c !f of the 1 g cnsor> loss m d e d tr liuUon of in p 

■^f m ral cutan ou n r\c an! an al cat -ittlvlc jctl- O die affc tcsl ide v r ' 

the p 1 is and uj pc tl gh (F g 5 0 ) re calcd large huff c *' ^ . 

|th syinph>ss pubi just lat t I to and above d prostate ghnd^c n 
’«/ t$ course had 1 pp d tlic putic Ion v I cl had healed The tn 
Tvound was a healed sc r on tlx po ter lar r 1 aspect of tl ght hue 
the present t me the patient nt* suffering from an> sv^npt m that re 
r ulc of the present locat on of tf c &aH« \ r and pi }s rberapv 1 a ® 
marl el improvement but « s as y« » o e tl> to kno\ the degree 1 re ^ 
po viE !e under this trcainicnt The p tiem has ho\ \er been i ipr v 
surgical exploration of the tracr of ri c ballet n t at p ex nt n 
able 
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Ca;/w;e7zf — The abo\c case is illustrame of excellent surgical judg 
ment exercised m the earl\ treatment and at present presents a thera 
pcutic problem which can m no was be solved bv removal of the 
missile -^n earlv attempt at removal might well have ended fatallv 
or m the absence of accurate localization have increased the damaue 
done bv the bullet Either injurv to the sciatic nerve or contusion of 
the nerve followed bv the formanon about it of a scar which is 
causing imtation is responsible for the present svmptoms Injurv to 
the soft parts and the presence m them of scar tissue formed in healmg 
have added also to tiie disabilitv 

Cv^ n — \ tvrentv 'One \ ear-old sailor svistamed shrapnel vronnds of the ncht 
thieh and javr suffenne a fracture of the latter stt months before admission 
to a naval hospital Both wounds had healed qoickl and well thoueh the 
shrapnel had not been remo ed from the thieh follownne the injurv His chief 
complaint on admission was a pain m the anterior surface of the ri"ht thich and 
a sensation on standme of his le^ civine wav ” The pam was a'^wavated on 
I>nng dovTi and became more severe in raim v eather causine Kim to walk at 
times with a decided limp Ph -sical exanmunon revealed a healed scar the 
size of a twent> 6 e-cent piece on the medial side of the n^ht midthi-’h Ml 
motions of the leg and thich v ere normal and there was no evidence of nerve 
or vascular damace There was no muscular atrophv \ rav e’taminanon show ed 
a small metallic forenm bodv inch lon<» medial to the femur and about 
inches below th lesser trochanter There v as no evidence of mjuo vo 
bone 

The thigh was explored and the vound closed mthoot removal of the foreicn 
bod> Massive scamng was present and the further trauma necessarv to reach 
the shrapnel did not seem advisable because of the small size of the forei'm bodv 
and the inevitable farther injarv to the ossnes which would have oc^red had 
the operaaon been completed The scamntr found as not annap-ied and 
at the time of operaaon seemed to overshadow the foreign bod} as a cause 
for the svmptoms of w hich the paaent complained 

Ccrr7/7/;e;;f — This case illustrates again that the injurv done the soft 
tissues rather than the foreiam bodv ma\ account for the svmptoms 
of which the paaent complains It should also be noted that the 
wound had healed without a prolonged draimng sinus or deep m 
fection 

CvsE III — \ nineteen ear-old seaman as admitted to the hospital folio mg 
a bullet w ound in tht neht chest sustained while overseas. The entrance ound 
1 cm in diameter was in the retnon of the fourth rib lateral to the nipple, 
and the wound of t-xii was near the infenor ancle of the scapula in the recion 
of the eighth nb postcnorl There was a small chip fracture of the scapulx 
Excision of the wound and removal of bonv fragments had been done folio nng 
the paaent s recoven from shock, shortl> after being wounded It had also been 
necessan to aspirate the chest repeatcdlv for a hvdrothotax The ounds healed 
and the patient recovered from the hv droihorax m a period of e cht w eeks. 

On arrival at a naval hospital m the United States, it vas liscovered that 
there was a loud bruit o er the area of die wound of ewt It as a connnuous 
bruit wnth a svstohe accennianon characteristic of an anenovenous aneunmi 
and was of sufficient loudness to be cash I card vath stethoscope and l> 
the patient, for horn it consnnited a senous annovancc. It was heard best 
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directly o^cr the wound caused bj ihc buU^s exit There were no en! rged 
pulsating tens sisiblc After a thorough exam nation of tie lung whch coo 
smed in addti n to a phjscal exam nation of a bronchoscope exam nation a 
enogram and an ancnognni no tsufenee of an aneurysm was found and a 
p copcratiie dtagnoss x as made of an attcrunenous aneur>‘sin of the eighth 
intercostal artery and vein There was no cardoxascular entharcassment pre ent. 
This area was explored surgically but no oidenoe of an aneur)sm was found 
Cons derable time wa spent m the operation s hich included a rtsecooa of 
part of the c ghth fil It xvas felt that the patient had been subjected to as 
much trauma as x as safe and the wound was closed 

After further $tud> and alter the operame s ound had completely healed 
the 7 «it cm wa aga n operated upon the pleural ca i> being opened for etplora 



Fig S2l— The fore gn b<3<i> Uvat was re ponsiblc for the aneury ^ *^5 

over the 10th rb posteriorly on the rphe side Ths xra> v as made in tne 
p nod f tvveen the first and second nperatons 

tion Panctaf and ce al pleura were found adherent but we e s v.ro'r 

X out injury to the lung A stethoscope s s tf cn appl d to the lung ^ ^ 

could be heard however until the in iiumcnt was placed or r the arc o ^ 
n nth ntercostal after) and vc n at a po ne immed atclj bel v tns 
J xit It V a found that pressure over the artery stopped th bnitt » 
'anil vein xecre 1 gated proximal and d sul to the bnirt wh ch then a PP ^ 
A cartful d s ccHon was made of the arttry and vtin between the i g«u 
tl e aneurysm w s foun 1 Tlvere v as a d ghi f lation of the v cssels 
else was noted ss el c area where they common cate 1 vv s injured m t 
ton Careful hemo tass was camel out anl tic chest viouna close 
Jesccncc was un ventfui Careful rccwaminat on of the x ray pi tts ' ? ^ j. 
after the second operation revealed the focegn body th t had apparen 
the cause of the ancury’sm 
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Coww/ewt — This case is of interest because of the unusual location 
of the aneur)sm as ^\ell as illustrative of some of the problems found 
in dealing with war wounds The bit of metal which was a part of a 
bullet appeared on the \ ra> to be a little larger than the head of a 
pm and was of little importance The symptoms were due to a vas 
cular injurv caused b> the passage of the missile into the posterior 
chest wall from which it did not emerge It was unfortunate that a 
second operation was nccessarj bur it seemed correct to explore the 
area of the wound of exit rather than an intercostal interspace below 
as the bruit was best heard m this area and the foreign body that was 
later assumed to be responsible appeared very small No attempt was 
made to remove the foreign body The justification for the surgery 
in this case is based largel> on the relief obtained bv the patient b> 
removing a constant source of annoyance as the bruit was quite 
audible to him While the condition became worse while the patient 
was being studied in that the bruit became louder it is questionable 
as to whether it would have ever produced cardiovascular embar 
rassment or other disabling symptoms 

Case IV— The pauenc an eighteen year old seaman was admitted because of 
a gunshot wound of the right leg The bullet had fragmented and at the time 
of the original injury two fragments were removed from the region of the 
knee Because of an associated fracture of the upper third of the tibia the pa 
uent was m a cast for four months He came under our care some months 
later complaining of pain m the right thigh leg and foot cramping of the 
muscles of the calf of the leg and aching pain throughout the enure thigh and 
leg during cold damp weather Physical examination shot ed all joint and muscle 
action to be normal There were healed scars lateral to the middle of the tibia 
the original entrance wound and below the knee where the pre nously men 
aoned foreign bodies had been removed These scars were painful to pressure 
and deep pressure over the upper thurd of the leg caused pa n \ ray examina 
Con in this area revealed a large metallic foreign body behind the ubia 8 cm 
from the knee joint There was considerable deformity of the bone at the 
site of the foreign body indicaung an old comminuted fracture with consider 
able excess callus formation Because of the size of the metallic fragment and 
the continued pain and incapacity the foreign body was removed The operation 
was extremely difficult and long as the fragment vas embedded in dense scar 
tissue and callus The pauents piostopcramc course was uneventful but he 
continues to have the aching of the thigh and leg and pam over the ubia 

Covmient —'This case is presented to emphasize again that removal 
of a foreign body may not only be difficult but may not matenally 
improve the patient s signs and symptoms It is difficult to determine 
how much of his trouble is due to actual injury and no doubt his 
pain will improve with time but we feel that we have probably ac 
comphshed little by removal He is easily influenced by suggestion 
and we have probably given him added cause for associating the 
injury with manv signs and symptoms which have no organic basis 
It IS however true that the removal of the foreign body gave him 
mental relief 
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E \ -1 he patienr a t »cm> jcarol I seaman uas adm tied to the hospital 
c mpbtnnp of cfesi pam vthdt Wk«el a chest wound rccevcd m acuort 
n tic Medic rancan ihcat r of c^raiions. Tlic wound > s wfiacd by » 
n tlun gin bullet ff «i a ttrafing attplioc The bullet penettated the jx» 
t nor chest s alt traverse J the npht long and lodged just beneath the sternum 
to th right t f ihc m di nc ne r tl c aortic arch as shown b> x ra> {Fig 52 ) 
Til ong 1 I oun I ha i healc 1 and the patient was transferred to the contnetital 
Lmi i St tes becaus of pain tn c ugt ing or deep breathing soreness in the 
chest and po itioj of th luHet near xiial structures When J)ing quietly in 
led r itt ng 1 ttic d cwiifort was f It wl le exercise made all ha symptoms 
ors 

Tl I ulkt % re s e 1 b> n al ng an incision ben een the fint and sec nd 

r 1 i th rtphi if he e « fat sir pJewral near the center of the niunabriam 



I g 5 - n c I uifet 1 cnctrai ! th po icr r cf c t sail tra rsed the rgh 
lung an I lodged ju l beneath th temt m to the right of the m dl ne near t 
>ri c ar Ji as sh n I > t r > 

nd jut abo c the aorti arch IIs p st peramc cotwal s nee was 
and he wa d eh rged to full duty Som very »nail met He fragni 
lay about th I ulict were not rcmoscl At the tme of Iis i rum j 

still compla n d of pain an 1 o cncs m tl c che t Tlicrc s as con d aM p uf 
rea ton about th bull t \ hid may account f r the p n o cou^ K rd)y 
cep breading It i of inter st that as in many woundcl th s ! r ha 
raized he was njured at the time le s as hit xpe cnc ug ltd p n o 
omfon 

CoTfement -‘Thii ease is presented bcciusc the missile a machine 
gun bullet lav near vital vnscular stnicture which we felt was on 
uistificanon for rcmotal the remoyal of the bullet there 
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reason to feel hopeful that all signs and s>mptoms will disappear as 
we feel that the pleural reaction will now subside 

SUMMARY 

We ha\c tried to present a few of the problems found in dealing 
With foreign bodies The subject is \er> large and enters all fields of 
surgerj jee there arc definite principles which applj to the handling 
of all cases Wc have presented five cases showing foreign bodies in 
the lung pelvis and lower extremities m all of which the wounds 
had healed without prolonged drainage and the foreign bodies had 
become well encapsulated 

These cases constitute a challenge to careful stud> of each indi 
vidual case Roentgenographic evidence of a foreign body should be 
looked upon as an aid in its removal and not nccessarilj a reason for 
removing it It should also alwa>s be remembered that x rays give 
the foreign bodv the appearance of being easil> removed while in 
fact its removal maj be a major procedure 
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Lt COMMANJirn I B\\ \R 0 \l KeST AM> Co\I^J^^DER 
U Warren S^cer 

MtoiCAt Com Umtuj \\\ai. Pesmve 
The treatment of thoracit cnip\cnM was brought nearer to standard 
lycd surgicii procedure by the xiorL of the rmpyenia Comwmion 
headed b\ L A Grahattjin \\orld War I the results of whose inves 
tigations clarified the principles upon which successful surgical treat 
inent rests The three principles of imtmcnr established b\ that 
commission arc aioid open pncuinotlioras m rhe carl} stages of cm 
pveina gne care/n) ittention to the nurrirjon of the paticnr and pre 
vent chronic empjenu b> prompt stcrih/ntion and ohliccration of the 
mvohcd pleural catitj 

CHOICE BETWEEN CLOSED AND OPEN DRAINAGE 
Much has been said and uraten tit reeent tears about the two 
t>pcs of surgicnl drainage cmploscd and there has been some con 
trovers) concerning the merits of c/osiif ifnwtt' as opposed to optti 
irma^e U\ open drainage i$ meant the resection of a portion of a 
nb 2 to "*1^ inches in an adult and the insertion of a rubber tube 
drain winch we hclieic should hate a dniuttcr of 1 inch Closed 
drainigc tniphcs the iiircrtovtil inscrnon of a smaller nihber tube or 
catheter the distal end of which is placed m a vessel containing water 
m a siifTicicnt amount to fccep it well below water level durin" tht 
inspirator) phase of the rcspintorv cvclc to which mvv be aodco 
apparatus for the creation of iicgirnc /wessure or rhe carr>in^ on 
of tidal irrigation 

Open drnmec is to be avtmicd in cases in winch localization has 
nor nl cn plicc ind is preferable in those eases in which this has 
occurred such as cmpvcnias caused bv the pneumococcus winch arc 
usuallj well locahrcd contain thick pus and considerable fibrin Xi*- 
quatc drainage is provided in this manner if the dnin is pliccd m 
tmpvtma cavitv ir irs most dt(>cn(lenr pomr 

Organisms other thm the pneumococcus norihh the streptococcus 
iml sraplnlacoccu vicld thinner pus produce a greater tnxicitv m 

Inm ric U S Navnl Tf pr I Nari nal ^st I \fcdicaf On«r 
ryland 

/ TJ c op t ons or av croons t iitaicted herein are the prnate ones of the r 
^1 d arc not to be eonsrnicJ as off aaJ or as rcficer np the v e\ s of ihc ' 
Uepartment or the na al sen cc at larjre . ^ 

The me ! cal man gcnicnt of the eases descnl e ? \ a came i euv hy 
manhrAU Ifllj CMC) VS>.R 
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the patient, create larger einp\ ema spaces and are accompanied b\ a 
comparatnelv nonadherent luni? These conditions frequentl\ exist 
in children v.ith thoracic empxema regardless of the infecting organ 
Kin We belie\e that under such circumstances closed drainage is 
the method of choice It is frequentiv found that cases treated bv 
closed drainage will later require or do better xxith open drainage b\ 
nb resection 

The decision as to the use of udjt tmgjtton is dependent on the 
clinical findings of the indnidual case It can be applied to either open 
or closed drainage but in our experience is rareU needed in the former 
Its chief use we feel lies m the treatment of those cases m which 
the pus becomes too thick to dram through the intercostal catheter 
and in those cases in which fibnn clots and fragments occlude the 
dram therebx preventing adequate drainage The irrigating solution 
ma\ be sterile normal saline solution Dakins solution or 1 3 >00 
aqueous azncbloramid solution the latter being available with or 
wnthout a wertmu agent incorporated into the formula 

It has been estimated that 80 per cent of cases of emp> ema are 
caused b\ pneumonia and since pneumonia mav be caused bv manv 
different bactena so mav the complicanng empvema^ WTiile one or 
another of the pneumococci is the chief cause of pneumonia and 
hence of empvema there is some vanation of the ratio of occurrence 
from vear to vear epidemic to epidemic and place to place WTiiIe 
It has been difficult to arnve at an accurate estimate of the incidence 
of empvema complicating pneumonia the general over all figure has 
been placed at 5 to i5 per cent before the use of sulfonamide therapv 
and from I to per cent since sulfa drugs have been so widelv used 
The decrease in the occurrence of empvema resulting from the use 
of the sulfa drugs appears now to have been affected chieflv among 
the pneumococcal infections 

Thoracic empv emas occumng as a result of war injunes are treated 
On the same basic principles as anv infection of the pleural space 
These cases however often require special consideration because of 
chest wall or lung in)urv hemothorax and injunes of other parts 
While such cases are occastonallv encountered in civilian practice 
thev are rare and constitute a field which will not be discussed in this 
presentation 

Fundamental Principles of Drainage —Whether open or dosed dram 
age IS chosen, there are certain fundamental pnnciples which must 
be emphasized Drainage must be adequate and this implies that it 
shall be properlv located m a dependent position according to the 
posinon of the pleural abscess and once established such drainage 
must be mamtamed bv close personal management Care must be 
taken to prevent obstruction of the drainage cubes bv fibrin granu 
laaon tissne and kinkinl Adequate dramaic mat be lost bt adoptinq 



a routmc polic> of shortening the tube a certain amount each day 
rather than shortening it as healing and obliteration of the cavity 
)ustif\ Should the drainage tube slip out it should be replaced l)> 
one familiar with the ease Tlic drainage tract will become appre 
ciabl> narrowed if the tube is out of place for even a few hours and 
It IS sometimes difTicult to replace the tube the full and nccessar> 
depth At times a tube ma\ be too long and if no lateral fenestrations 
have been cut into its wall pm ma\ collect about the tube until it 
reaches the end of the tube TTic sire of the empv cma cav it\ should be 
determined b> filling it with sterile saline solution pcriodicalK and 
a record should be made of the result so that the progress of the 
obliterative process can be followed \\ hen the volume is reduced to 
15 to ■’0 cc the remaining space is usuallv that within the lumen of 
the tube and a smaller dram can be inserted It is our practice to have 
a tube in place until the cavitv measures less than 10 cc with the 
nibc out of the drainage tract ttocntgcnocraphic studies are valuable 
during the course of the healing process 

EFFECTS OF SULFONAMIDE THERAPY FOR THE PRIMARY INFECTION ON 
THORACIC EMPYEMAS 

The effects of sulfonamide ihcnpv upon thoracic empv etnas are 
deserving of considcratu n Buford and Blades have called attention 
to the increased occurrence of aivpical empv cma poeVets which are 
seen m eases m which the coinplication arises dunn" sulfonamide 
thcrapv for the pnman infection Ihcv point out that the 
are often multiple nondependem m location interlobar and me JiKe 
In their experience secondarv opcntions arc more often l^*^^*^* 
to provide continued adequate drainage Re evpanston of the lun 
and obliteration of the cavitv were dclavcd 
Our ow n experience bis led us to feel that sulfonamide drug tnerapv 
reduces the incidence of empv cma complicating pneumonias an 
occasionallv 5tcnh7cs the pleural effusion if cmplovcd in auen*’^ ^ 
dosage before the fTind becomes franhlv purulent The Jo«l o 
sulfonamide drugs within the pleural cavitv is of questionable vau 
Empv cmas occurring w bile the pneumonitis is under activ e ” 
mide thcrapv usuallv progress to frank suppuration and often ass 
bi7arre t> pes Empv cmas w hicb arise under such circumstances 
offer unusual diagnostic and therapeutic problems There 
pod ets of frank pvis with positive bacicnologic snuhes 
may show minimal or no clinical evidence of infection 
\ itcd pockets of suppuration occur wore commonlv than here 
/ observed It is not uncommon to encounter empv cma pockets m 
dependent areas even apical in distribution Uftnamn^t 

An interesting ease of thoracic empv cma treated bv the suit 
drugs alone might be described to advantage at this point 
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Case I— a nineteen > ear-old pharmaast, during comalescence from scarlet 
t *n acute respirator} complication that % as diagnosed as a left 

lobar pneumorua Upon admission six da>-s after onset of respirator} s%Tnptoms 
there was a left pleural effusion The panent had received intensive sulfadiazine 
therapy prior to transfer to this hospital and the use of the drug w-as con 
tmued The chest x ra> upon admission revealed a pleural effusion and the 



Fig 523 —A Chest film taken on da> of admission reveals the apical emp} ema 
pocket. This IS an example of the at}pical emp}emas seen m paoents treated vnth 
sulfa drugs B Continued extension of emp} ema in spite of aspiraoon and use 
of sulfa drugs C Appearance of chest x ra> upon discharge from hosp taf 

significant obsenanon in this case is the apical concentranon of the effusion 
(Fig 523 A) This is the t}pc of at>-p'cal emp}ema which is seen in patients 
undergoing treatment wath sulfa drugs 

Thin pus aspirated from the left pleural space on the da} of admission re 
vealed hemol}Xic streptococci v hen cultured In sp tc of the conunuation of 
sulfadiazine therap} and repeated aspiration, the pleural effusion conanued to 
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form at an increasing!) npnl rate and the empjema became more tms e 
^fig S S D) Hie apicat pockets pcrsstel and an csicnsise pleura! iniecv n 
folloscd the pus becoming thich utthin sx i!a>s after admission Asprjtio 
and continued sulfadtsz ic thcraps prosed useless and closed drainage was 
msiuuied fifteen da)s after adm sioji 

An adequate trial of sulfadiazirtc in tJ»s ease failed to halt or retard 
cinpjcnia formation nor was it possible to avoid surgical drainage 
Postoperative convalescence was uneventful and the patient was dis 
charged to dutj tvv o months later w ith a minimuni of residua! pleura! 
thickening (fig 523 C) Tlie apicil empyema pocket drained adc 
quatciv into the gcncrali/ed pleural abscess and separate drainage of 
it was not required 


PLEURAL EFFUSION SECONDARY tO ABDOMINAL INFECTION 


\s previously stated pneunvoma is the most common cause of 
empjema Parting traumatic chest injuries m time of vvar it is prob 
able that the second most common source of pleural infection is asso 
elated with a primarv suppuration some place in the abdomen with 
subdiaphragniatic extension and later supradiaphragmatic infection 
Tlic multiplicity of lesions and the gravitv of the complications niaVc 
for higher mortility and greater morbiditv for tlic cases that fall into 
this group The intra ibdoniinil lesion or lesions require treatment 
based on the necessities of the individual situation and such treatment 
usualU has been mstmitcd before the pleural complication has to be 
met Two examples of such a case follows 

Ca E II - \ tl irt> four > ear-oU pti ate first class \ as admitted t ihc hosp ta! 
01 April 1 1944 uh acute aj pend eitis of a' out n else d vs diirat on He as 
exceed ngl) ill With general zed peritonitis and a cl est film on the first o s 
rescaled cjesation of the right d apl ragm (fig 5'*4 A) T o dais of prci ra 
ton svere resorted to before I larotoin) and s 1 cn the abdomen v ” 
the appendix sas remo cl tl e appen liccal absc ss drained and the su p 
space and fianL or gutter were also Iramcd ^ culture of the peritonea pus a 


tl s time rescale 1 a n xc 1 mfcction j m 

The postopcrati course \ as stonnj lurpun general red edema , 

disor c tat on and del num were all present Hcural effusion ssas , 

cl nically on Apr I 4 and f y x ra> on Aj r 1 7 1944 SuUad azine therap) 
b cn inst tutc I upon a Imis on and x as continued Aspiration of i le P « 
flu d revealed thin pus front which the colon bac Hus was grown in puts 
Tl s organ sm s as demonstrated m the pleural fluid repeatedly . j 
sho vn not t b susceptible to pcnicill n Repeated da 1> a piration as p 
for nine days tl c foul smcllmg pu? c mjniMU> reform ng and I co S 
stantly thicker Closed drainage a cstallshed Apr I 14 U P • ,rnnrt» e 
prompt impros ement Tins s as folio s cd bj rib Ksect n on Apr i u 
drainage Subsequent obltcrattn of tic large antcror empvena p 
ach cved rapidly 


Healing was coniplcfe br the end of sl\ vveels and - 

situation cleared without further intervention The ‘ . . 

shown m Figure 524 A the clmici! Jnstorv and the fin mg 
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colon bacillus in the pleural effusion all tend to indicate that the pleural 
suppurauon uas tertiarv to acute appendicitis uith pemomns and 
sccondan to a resulting subdiaphragmatic abscess Transdaphrautnatic 
drainage of the laner collection uas not required suggesting that it 



Fi" 5 4 (Ci_E 11 -4 Oest hln reveal n" elevaoon of n‘’*'c daphra— n epon 
tdmesion to hospital svith generaiccd pen oaitis. B Demonst rati on of p^mral 
iftcsion SIX davs after admission Pure cnlmre of Eschencha coli evas 
repeated!) from the pas aspi-ated n til’s case. Asp^non and dra^-e was 
lecessarv antenor to the mida x il l ars L^e and, on thoracos omj am-enor location 
)f emp ema was conlurred. C Qiest fil’n after drai^-m (closed) had been 
stablished. 

Tiaj ha\ e drained spontaneousK into the pleura! caxirx therebs ctvuig 
Tsc to the pleural infection 


III— \ mneteen sear-old sexman first class was admr'ed to the hosp ita l 
n December 4 IW with acire append-cias, t*'e appendix h^vir- pe-fora ed 
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31 5 general zed pentiniM was present (mmed ate operation vias performed, 
Sul) luphr pmatic al cess format! n was kmonstrated three days later and right 
pfcura( clTuson was present on jmuar} t IW Aspiration of the pJeuraJ fl id 
as d nc and a linn slightly cloudy pu s at obrained from which gram positive 
r d shaped lacdh were cultured Sulfaduzute therapy was empi ycd fron 
fh t me ol ri c operation \ sul diaphragmatic abscess w as drained surgically 
on January 4 1944 and allhough the pfeural e/Tus on continued to / rm rap div 
<1 R 5 <) It $ >on I ccanie nigatiic lo culture and never became puniltnt Dra n 
ag t as mt empi sc I and ihe c/Tusion tulsilcd on aspiration therapy Sulfadi 
rine a cmpl ycd ma maining a IIoo«l loci ranging benseen 7 and 11 mg 
j r 100 c Culture of tie abltniina) pu at lapararomy had rescaled a pure 
t Iturc of col n I acillus \ hich was not susceptible to pemcdl n- 



Fig S2S (Case III) -Massive nglir pleural effusion Icmonstrated m case of 
right subdiaphragmatic ab ces Vhiough initial aspiratons y elded post c csil 
cures the flu d soon became ncpaii c neser time I purulent a'ld cleared com 
pletely without drama c 

Tins case represents one which responded to nonoperatue therap) 
of pleural effusion and a sncc it winch surgery was considered was 
not reached The cfTusion was c\tenst\c and at first gave 
cultures of an unidentified organism hut soon hccame sterile 
course drainage of the subdiaphragmauc collection may well have 
played the major role 

PENICILLIN THERAPY 

Of great mtcrtst u this time is the effect of pcnicdhn on any 
‘ill t> pcs of infection and the quest for this know ledge ^ 
^^tlioncic empyema is no exception Experience is now 
j'rovide the full answers to the manv questions which comi^ 
but progress is being made and initial findings have si ^ 
provisional conclusions that as tins is written but w 

r 
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subject to amplification and revision with increasing experience Some 
projected changes m therapeutic tcchnic have already been formulated 
for trial as result of the limited expencncc we have had Another im 
portant factor is the increasing availabiUty of the drug which will 
allow more general use in the treatment of pneumonia and will dem 
onstrate the degree of efficiency it possesses in reducing the occurrence 
of complications such as empyema 
The greatest effect of penicillin is upon the gram positive cocci 
Among gram negative cocci which arc susceptible however are found 
such important organisms as the gonococcus memgococcus and Micro 
coccus catarrhalis but these are of no importance in the empyema 
problem Bacilli are less vulnerable especially Escherichia coli and it 
IS useful to apply sensitivity tests to organisms which have question 
able qualities of vulnerability to penicillin It now seems certain that 
penicillin is far more potent on vulnerable organisms than the sulfa 
drugs There are how e\ er certain organisms w hich are more vulner 
able to sulfa drugs than to penicillin m its present stage of development 
In the treatmenr of empyema the optimum period for its use is 
early m the disease as soon as the diagnosis is made The chances of 
success are greatlv reduced after the effusion has become purulent 
Local use of the drug within the pleural cavity is probably essential 
and is combined with intramuscular or intravenous use although it 
may eventually be shown that local use alone will be the procedure 
of choice Parenteral application alone has been disappointing and 
present information suggests that penicillin does not reach the pleural 
space in effective concentrations once definite infection has tal en 
place When replacing aspirated pleural fluid by pemcilbn we have 
currently chosen to introduce the drug m a quantity of normal saline 
equal to half the volume of fluid removed A standard concentration 
of at least ’’50 units per cubic centimeter preferabK 500 units is em 
ployed Daily injections are necessary to maintain a bacteriostatic level 
in the pleural space The reason for employing this technic is to pro 
vide sufficient vehicle for the drug to come in contact with the whole 
interior of the empyema cavity Projected changes in this phase of 
the techmc include an increase in the dose per injection and more 
frequent aspiration injection treatments The volume of the pleural 
abscess and the rapiditv of the effusion will vary and the application 
of the technic will be modified bv these factors in each case Once 
trank pus is present our experience to date indicates that penicillin 
therapv accomplishes little good Two examples can he shown it this 
point 


r.«p IV -A nineteen ycar-old fire control man third cl s as admitted 
K on December 1 194J th a h ior> of acute respirator) in 

■p th,s " by p fc da„ men fir,, ,ccn ,h cl „ c I 

“ nght emp>cma cre prnent X "> confinpmon 
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cttensi^c effusion was further pro cd l> asp ration of a large sjuanr ty of f: nk 
pus Cultures of (hs rnafcnal jicMe! growths of Staphylococcus aureu re 
pcatcill} and the ors^a wstns % cre fern n trahl) susceptible to pcnic 11 n Ther py 
\ as earned <»t {« r fifteen da>$ ith a total imramuscolat do age of ^jjceo 
Osford units an { ffiOOOO a I htional utut* i ere instilled t uhm the pleural cavirv 
fl/g t26 // an J B) AltlinU(,f Ifoof penicillin concentrations ranged benveen 
0(H and 0 h' I Ic rcy units the pleural pus c nsist ntly fa led so shot eno gh 
I cnicillin to inhibit prowfh of c Ionics present on test wed a The effu iin be 
amc c cn more purulent and continued ti / nn in large amounts Thoracos 
t iiy t as cstal 1 he { bj nl resect < it an I ipen dtatnigc on December 0 ms 
foil e I I. y a pt impt and un omp) cased rccosctj This man returned to full 
lut} ( n March H I ^44 



I ig 5 6 ICase l^ ) -A and fl \ntrf r jw tenor and lateral t c s of chts 
ho mg s( event i site cnijycsna casitj fuill |e cl present tU 
f ingrc s of air during aspiration imi IJatu n trcatnwnt m d si ha mca r otte 
aids m Icf neat ng the ctfent of the cat iry 


Casf \ -A fifty eight > ar oil | joent was a 1mm d to the h 1 ° ^ 

ml cr 15 svitJ 1 ft sid d pneumon a A definite card ac friction nh ' ^ ' 

I cart m auricular fibnllat on \ ere aht note! Tlic sputum and tie blood r 
\ al I pneumoco S.US Tyyc MI on culture SuUad anne th rajv \\« ut='' 

I ite 1 at once 37 gi Icini. adinnistercd in csen hjs anl the tlwd e 
f tl t druf, range I lets cen 9 anl J4 rmr per 100 cc \lhntd this piti 
as cry H when hr t se n prtgrc \a ft rallc d pneum na Yl” 
food culture 1 ccaii c iicgatuc | cricarl al effu lot fa h I t d \cl p an 

an 1 ec me r gular H > >cr a left iho acic c npyctn-i \ I u .! 

ng th s perod an 1 tie incum us T>pc \ II \ ultored there 
sTlfi.e effuson became frank po \ ty r p llj an! ult darinc ilcnu * . 

vplaccd by pcncillin Tl total do age w JOOOOOOxf rlumt , 

and 200000 units intraplcurally \ «h result oc Iloo 1 let els ranging Irom 
016 Ilorey unis Nevertheless lie pleural cflu on Tcwantd bgwy pus i 
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culture and thicl pus cononued to form r3pidl> Tlioracostomj b> nb resection 
and open drainage ^'as performed on January 14 1944 with prompt recovery 
This patient was discharged well on April 14 1944 


These two patients represent typical experience with the use of 
penicillin once the enip>cma fluid has become frank pus Ordinarily 
the organisms encountered m these two cases are considered to be 
susceptible to the drug >ct surgical drainage was required This has 
proted true with the sulfa dnigs and it undoubtedly will be the same 
with penicillin It is rare that such a pus pocket can be sterilized and 
e\ en w hen it is it must be ev acuared since experience has demonstrated 
that absorption is not to be anticipated 

When treatment is begun sufficiently early it has proved to be per 
fccclv possible to sterilize plcuml effusion by the use of penicillin 
provided the causative organism is vulnerable to the drug In spite of 
these bactcnologic successes however the therapeutic effects have 
left much to he desired Experience thus far has been that some form 
of drama^jC of the pleural cavitv often becomes necessary since the 
effusion persists continues to form or cannot be aspirated adequately 
due to fibrin clots within the cavin Greater emphasis upon intra 
pleural instillation of the drug increased dosage earlier treatment 
and more meticulous attention to the aspiration technic, carlv in the 
stage of effusion niav obv intc some of the difficulties encountered to 
date 

The occurrence of fibrin clots in pleural effusion which has been 
sterilized bv penicillin therapy has actually presented a major barrier 
to successful nonoperative treatment These fibrin bodies vary in size 
from decks to large masses and thev thwart efforts to aspirate the 
fluid Thev render catheter drainage unsatisfactory bv repeatedly 
blocking the lumen Even open drainage with a large rube requires 
unusually careful attention on this account 

Blades’ has met this problem to his satisfaction by opening into such 
empyema pockets through a small intercostal incision evacuating 
the contents completely and closing the wound after catheter dram 
age has been established either through one angle of the thoracotomx 
incision or bv means of separate dependent trocar and cannula open 
Suction is applied to this catheter dram to hasten obliteration of 
the pleural space Three cases of penicillin treated empyema are dem 
onstrated below 


r \ I - \ twenty year >Id sailor was admitted to the hospital on Tchruary 
mS ...rh mieumonia left lo' " Sputum rctcaled pneumococcus Tjpe 
It u ^ c /.ifTht hours a le/t pleural effusion became cstabhshcl (Fip 
]n i) un/rn^ntococcus Ts, c \ t s cultumd from the chest flu d Sulfed, 

} , u^/ a..u t ,,_,n.«crcl until the pleura! effusion occurred when a cl anpe 
azme had been ^ ^ ^ intramuscularli s ns 

to penicillin ' ^ , of 2 160000 units ha J been piscn In this ca c nine of the 

employed pleura \ hen thoracentesis s as performed TTie pleural 
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CvsE \ni — A n\ cnt> -one > car-old sailor was admitted to the hospital on 
December 17 1943 suffering from a pneumonia on the left side He uas ex 
trcmely ill and sulfadiazine thcrap> was begun at once maimaimng a blood 
let el ranging between 6 and 14 mg per 100 cc The clinical response was 
graaf>ing netertheless a left pleural effusion de\ eloped on the smh hospital 
day The chest fluid grew hemohmc streptococci when cultured and penicillin 
was substituted for sulfadiazine The pleural effusion became negative to culture 
on December 30 1943 and the fluid ne\er became pus A total dosage of 1930 
000 Oxford umts of pcmcilUn was giten intramuscularly and 600000 units 
were instilled into tlic pleural space at the times of aspiration The pleural effu 
Sion continued to form rapidly and was of a thin scmipurulcnt character though 
negame to culture and smear Thoracostomy with closed drainage was per 
formed on January 11 1944 Postoperative convalescence was somewhat pro 
longed two and a half months being required to achieve complete heahng after 
drainage 


Case VllI — A twenty five year old sailor was admitted to the hospital on 
December 20 1943 with a pneumonia of the left lung Sulfadiazine therapy was 
instituted and a blood level varying from 7 to 14 mg per 100 cc was maintained 
Clinical response to therapy was very satisfactory bur a delayed left pleural 
effusion was present on the fourteenth hospital day It soon became a massive 
effusion (Fig 5 8/4) and culture of this fluid made on the day the effusion was 
detected yielded hemolytic strcptococa PcmciUm therapy \ as instituted at once 
a total dosage of 3680 000 Oxford umts being given intramuscularly^ and 500 000 
umts insulled into the pleural space upon aspiration Thoracentesis was attempted 
daly for tv enty n o consecutive days but clots of fibrin rendered it impossible 
to remove saosfactory amounts The flu d never became thick pus and was 
rendered sterile to culture and negau e upon study of smears on January 8 
1944 five days after institution of pemcillm treatment The pleural cavity re 
mamed extensive and effuson continued to form Difficulties of aspiration caused 
by the fibrin clots contributed a great deal to the necessity of surgical drainage 
which was done by the closed method on January ’5 1944 The films taken 
after drainage revealed an extensive intrapleural cavity and a markedlv th ck 
ened parietal pleura (Fig 528 B) Oosed drainage was maintained by water 
seal and three months passed before heahng took place (Fig 5 8 C) Residual 
thickening of the pleura vas soil present v I en this man was returned to duty 

This case affords an example of those individuals who produce 
quantities of fibrin clots and flecks on a pleural effusion Even thougli 
pemciUm therapy achieved sterilization of the effusion a ver> large 
empyema cavity v'as created which possessed a wall of thickened 
pleura thus creating fav orable conditions for chronicitv In retrospect 
It niicht have shortened the morbidit> had suction been applied in an 
effort to accelerate the rate of obliteration of the cavity 

It IS imponant to appreciate that these cases of empyema which 
^ treated with penicillin did not have that drug until the pleural 
become established All were given sulfadiazine during 
effusion Qyj. experience with penicillin in pneumonia is Iim 

*^"d^\Ve feel that a further reduction in the incidence of empyema 
ma> be anticipated 
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c<Tu ion nocr became pumtent ami ihe cultures became negau^e wthio sa 
^>•8 Despite aspiration the pleuni space rchiied with fluid and on March 20 
1944 In ed drainage svas eatabished and negaine pressure applcd TTie large 
imp>^^a space s»a oil tcrate I and the man was ready for duty ms t weeV^ (Fg 


Fig ?27 (Ca c \ I) —A Osest flm revealing left etnpjcmi Culture of fi«d 
yielded pncumococcu Type \ il Appearance of chest film durngapjrat n 
penicillin therapy DIus on stenlc ae tl i rime C Appearance of c! c t at tune tu 
return to ctive duty 

This CISC represents an exception to a provjsionai rule which wc 
fee! to be sound m the light of our experience to date nameiv that 
^ tntrapletcral use of pcnicdlm is required to obtain optimum resulK 
None was so used on this man jet the pleura! clTiision was mauc 
sterile to culture It was necessary to dnm the effusion m spite of the 
bactcriologic change 
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clo^e, the majonu will be followed b\ chron c er’pxe’ra Ths s du- 
to the loss of normil intrapleural pnetinod\ nar’ics b ouch aboc b\ 
the fismh and the resulnn? retardation ot etpans on of the lun^ 
An cample mav be offered which demonstrates th“^ factor 
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the pleural flui I > icl leJ cultures f hem l>^lc streptococcus and Scaphjlococcus 
albus these orpan sms beitiR ernstantly present tn subsequent cultures. Th $ 
man had I cen treated i > sulfa liazine from the dty of admiss on and that drug 
ssas used ti coughout Rcpeite ! aspiration of the pleural space as done as a 
therapeutic measure I ut also as a propljlactic measure to reduce the gill of 
nfected fluid through the fistula into rte tespirat ry tract Because of the pres 
ence of the fistula no local therapy \ as employed ssirh n the pleura The effu 
ion remained positise to culture and lecamc franUy purulent 

Qosed thoracofony ssas performed on Tebruary 2 IW-I The degree of 
pulmonary collap c s hich ha! taken place by that time is clearly shos-n in 
Figure J29 C fortunately tie lung ssas partially adherent to the chest svall 
If It had not been a complete collapse of the entire lung ssould base taken 
place Qironic empyema became establ bed and re-ctpansion of the long •ssas 
g early retardef as can le seen in Tgure 529 D Tins film s as tak n on Afay 
0 IW an I the lung had not yet rc-etpan ieJ completely nor had the fistula 
closed Altogether scs en and a half months pas. e 1 before the fi tula had healed 
and the enpyema casity hi I lecomc olbtcntcd No surgical inters ention as 
empi y ed 1 ecau e th s man rcmaine I in poor phys cal condition throughout the 
duration of the chron c empyema 

Blades has recentK employed a modified decortication operation 
coupled svjth smiulfineous closure of the fistula This is done throuirh 
in intercostal approjcli sslucli is closed tightly at the conclusion of 
the operation Closed catheter dramigc is established to yihich suction 
IS applied and maintained The released lung maj thereby be inflated 
stifiicicntlj to reach the chest xtall and if this can be accomplished 
npid/> enough ic yy ill adhere thereto Should the closed fistula reopen 
It IS rchtneK iminiportant if the lung has been dnyyn into contact 
\yith the thoracic cage and rvmnns adherent to it Certairilj such a 
tcclinic ofTcrs great advantages over allowing chronicitj to persist 
and finallj apply mg extensive plastic surgcr> to the chest wall 

SUMMARY AND CONCLUSIONS 

An attempt has been made to show examples of typical problems 
which arc encountered m the treatment of icutc thoracic empyema 
It IS o\ir belief that the fundamental principles hav not been altered 
bj chemotherapeutic measures and that delay m st rgical jntcryention 
cannot lie pistiffcd on the Insis of results seen to date with either the 
sulfonamides or penicillin Tlicrc has been an aj preciablc redvictmn 
m the incidence of cmp> etna as a result of sulfa therapy and it is ram 
to assume that a further reduction will result frori the treatment o 
pneumonias ytith penicillin 

In some respects cnipjcnixs which occur during sulfa therap 
offer more problems than heretofore have been seen ,j 
will soon rcvcil whether penicillin treated pneumonia will have 
ic tendencies In our opinion further work and improved tec m 
improve the results in treatment of empyema with penicil m 
^ doubt that a substitute for drainage can be found m an> 

^ which demonstrates fnnk suppuration 
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It IS readilj admitted that penicillin can be shown to stenlize a 
certain number of emp\emas which arc due to ^mlnerable organisms 
Ne\enheless we feel that at this time emphasis should be placed upon 
the fact that a negame culture and great clinical impro'ement ma\ 
be so impressive that delav in establishing drainage mav seem justified 
while m fact such delav has not proved to be harmless nor has it been 
shown to be of great therapeutic value when frank pus is present 
Fmallv the value of penicillin m reducing toxicitv of the empvema 
patient is rather striking and one must not underestimate the threat 
of pleural suppuration on this accounc 
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If plococcal of h nd S94 Ap i 
469 

<c Iral fmek 194 \tie 9« 

( r l>r Itt lit U a n 7*" ‘ 

I 11/44 D 1394 ,, 

Cc cal V* I Urac fractures s3.ull 

t arto e 494 \ C 1006 

c rcic Uf chtiS si)Bd om < nv ana' 
c la 404 Ap } 61J 
c >«P1 I a'tP-> r"i 

3ti ns { r ppcraion 404S Fb 
9 « , « » 

c ft n ma Set Co f "* '4 

"'’m « If " 

th a f IJ7 

I I mr vt up Fo D' 
thceV ar ounl 4043 Oct [j* 

riar met" "95 * aimri^ 

t«4 Oct M5S ., rfr X // « 
Ch moth cap ^ ^ ^ 

„ » S5 t.0» M 1« « 

f b ICO . 

TpwmJ"" 

i p .or* 1 ' ‘ “I’ ” " 

<1 t >5“ , , 104 b 1 4 ' 

DC IS« „„ ,04 Fli 

, p o.top m t»P>'“ 

jn ,op - »»•«' 

n/rton 

4944 VC 

, nl nu u 
294 Dec 17 9 
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Chest \\ ounds immediate treatment 
194 Oct li S 
open m Oct 137S 
rehef of pain originating in chest 
«aU 1944 Dec 1412 
suckms 1944 Dec 1411 
treatment recent ob crvalions 
1944 Dec 1410 

Chlorine poi on gas 194 Oct 1439 

Chloropicrin poi on ca 194 Oct 
1439 

Cholan itis in biliarj tract di case 1943 
June 640 

Choleo tectom> 194 Feb 63 June 
/62 

care following 1943 June 657 
for acute cholecy titis 1944 Feb 14 
for cholel thiasis 1944 Feb 6 
obstructive jaundice follow ng duo 
denal dverticulum as cause 1944 
June 635 

technic 1944 Feb 6 

Cholecjstitis acute 194 June 762 
1943 June 639 647 1944 Feb 
10 

\ith stones 1943 June 63$ 
cb on c 194 J ne 763 I 

su gery in 1943 June 669 , 

da nosi 1943 June 6S5 j 

noncalculous surgery in 1943 June 1 


669 

Cholec>stojejunostom> antecolic in re 
section of pancreas 1943 June 757 
Choledochojejunostomj in re cction of 
pancreas 1943 June 751 759 
Choledochostomy 194 June 761 767 
Cholel thias s 194 June 763 767 

1943 June 639 1944 Feb 4 

diaeno is 1943 June 6SS 

earl> 1943 June 641 

early surgery in 1943 June 641 
intestinal obstruction complicating 

1944 Feb 155 June 64S 

Cholesteatoma of b am 1943 June 799 
Chondnti of patell 1943 Feb 194 

Chromaffin cell tumor of adrenal 

medulla 1944 Au 922 

Chromoblastomjcoss 1944 Oct 1049 

Chromomjeosis 1944 Oct 1049 
Chylothorar 194 Aug 1032 
Cineplast c amputations 1944 Apnl 


Cl culafory lesions acute with abdom 
inal symptoms 1943 June S55 
Cirrho is of li er plenecfomy for 194 
Feb 56 

Claude di location J9J Aug IOS4 
f actu es 194 Aug 10 0 
pi nting in 194 Oct 131 
Stader pi nt in 194 D c 1575 
Clancular cross 194 Aug 1052 10 3 
Claw hand pla lie surgerv 1943 Au 
1041 


Cleft palate congenital Dorrance push 
back operation 1944 April 375 
procedure for lengthening palate 
1944 April 377 

surgical correction of 1944 April 
3 0 

unitin^ posterior pillars m median 
line 1944 April 3 S 
von Langenbecks operation 

1944 Apnl 371 

Closed plaster treatment of compound 
fractures 194 Au" I13S 
of osteomyelitis 194 April 587 

of war wounds 194 April 392 
I Clostridial infections pcniciU n in 1944 
Dec 1297 

Coaguium contact method in closure of 
eptic wound 1943 Dec 1691 
in km graftin*' 1943 Dec 1674 
16 ( 

in bu ns 1P43 Dec 1680 
m wounds of h\er and plcen 1943 
Dec 1675 1682 
u e in surgery 1943 Dee 16/0 
Coal tar products ca cinogenic activity 
1944 Oct 986 

Coccidi idal granuloma 1944 Oct 1056 
Cocc d oidomycosis 1944 Oct 1056 
Cod liver oil pack in chronic 0 teomye] 
ms 194 April 589 
C dmans repair of torn suprasp natus 
lend n 194 June 893 
C lectomy See Colon eicction 
Coins ulc rative ileostomy in 1944 
Feb 214 216 June 661 
divided type 1944 Jun 662 
do blc bar el type 1944 June 
662 663 

il 01 ans\ rse colo tomy and ileos 
moidoslomy in 1944 Feb 221 
le eclion of colon 1 J944 Feb 

220 June 661 
i dicalions iP44 Jun 656 
su g cal treatment 1944 Feb 211 
June 656 

CoIIaps therapy of pulmonary tubercu 
I \s 194 F b 277 
Coller M ddock rule 194 D e 1766 
Colics fracture phy lothe apy m 194 
Auc 1160 

C lobomata 1944 April 364 
post traumatic 1943 Ap il 435 
C Jon abdominoper neal rc<ection 1944 
June 669 

care oma See C c ma of In 
cyst nonente genous 1 te t nal ob 
St uction foil ling op ation for 
1944 Feb 143 
dive t culm 1944 Feb 1 5 
ob ttuctiow d e to atlhc ons 1944 
Fb 152 153 

due to caranoma 1944 Feb 154 
to di erticul lis 1944 Feb IS 
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C bn obst/ucti n (ollawmg opentioa 
<0 noncntfrogenouj cyst Ftb 
148 

pol)p3 Ftb 161 

faction Mtrape itoneal wjth ttm 
pt> ary cathctc t Jo lomy for 
cancer beJ pj nic IT su r SS4) 
Aug J1J6 

for carcinoma }943 Fell 23? 
im Ffb 185 

preope atn and po t ptrabvr 
care JP44 F b 200 
fo poljps l(i-44 F b 169 170 
for uJc rame « } ih Tth 

220 June 661 

ind cat! ns f r ]944 June 5S6 
Mkulca Ijpc modiffd compTica 
lions 1944 Jun S09 
ngbi port! n Mikuh reject on of 
for carcinoma J943 Oct 1 69 
resection of 1943 Aug 1121 
urgery of ucan>l ulf thurole in 
MekuJ < ope ail n r pi red by 
end to nl anastomo u svilb 
ie44 T b 333 

ulf asm d« p ph>ta fs fn J94 
Dec 148S 3WJ Aug 1155 

C I nna operation 1944 \uc 7$ 753 

760 

C I t m> 394 Dec 1646 
^ ^ fn uJc atue eltis 

1944 F b 221 

in carcin ma f anu and r ctum 
3944 Oct 1156 

f colon 1944 Ot 1137 
ngunal 1941 kug ujr n o 
pal! ative 394 D 1643 

p l)ps in 3944 Jun 512 

igm d fo a cinoma 1943 Feb ?3l 
transvers Ion f r ca emoim 1943 
F b 29 

Cl tomy f r p hp f c Ion 1044 
Feb 168 169 

Colov al fsluh in d \ ticulll 1944 
F b 183 

C jpe tomy f Ute 1 pr lap«c 194 
C t rone ar of ln;ur d m 1943 

C mm n duct ctpl t n of 194 
Jun 761 767 
fn d nc 1943 Jun 699 
ind all n f r 1P43 June 694 
itoR n b I ary I cl d case 1943 
June 640 

strictu fndnglw end of cut 
common duct jn 1943 June 714 
Communf afing in peratbn In varJ 
os ulcer 304 June 939 
Compensati n in indust a] cases 104 
Aug 12S7 

C mpi cations po $ perative symoos um 
on 3944 June 491 


CoBCiasion cerebral 1943 ApnJ 397 
injuries of chest 194 Oct 1378 
of C)C 394 Oci 1363 
Conjnnclica he rati ns 1943 April 407 
Contractu e Dupuyt n m lun 
899 

Contu ons f arteries 1943 Ap I 365 
{ chest wall 1943 AprH 476 
f b art 1943 April 484 
Coopers Igament berm toms 3943 
Oct 12 9 

Cord cutting m hlo 3943 F b 76 
prolapse f 1943 Feb 54 
Cordolomy anleroht ral fo r ! f of 
palB 394 Feb 164 176 
Cornea sbra cis 194 Aug 10 S 
foreign bodies in 194 Aug 1019 
transplantati n 1943 April <09 
wounds 2043 AprO 407 409 
C m soft 1943 Aug 105 
Coronary heart disease galibbdd r d 
ease and diC enlation 1943 June 


lb mbosij post petal ve 3944 June 
506 

Corpus Jufeum cyst 1943 Feb 7 
Cough in cbe*t diseases 3943 June 816 
po toperati e 2P44 June 508 
C uraoisit J w 3943 Ju e 640 
Cranbl cavity otbtal fractu tat 
394 Oct 1359 

Craniocerebral jn;un s 394 Aug 589 
1944 Dec 1444 

ftssoci ted trauma 394 Aug 1005 
Cnn plasty laalal m 3944 \ v 1457 
C efdtus licit t n in unu led f ac 
lure of f mu /P4 F b 103 
Cris post thy dretomy 3944 J ne 
496 

C utial I proents uiju it 3943 April 
500 

Ctutchfelds t nps In fractu ea f ntc* 
1943 Ap J 445 

Crudiing inju its 1 che t 1943 April 476 
Cryptoc cc i 1944 Oct 1052 
Cry tall d s lut on u la shock 2943 
Ap il 53i 

Cubbtn type f deft id rfl ti n 194 
June 886 

Cydop pane anc ih i m obstetrics 
tcchnc 394} Feb 59 
Cyst Ba th J s 394 Jun 337 
mu u of rectum 3944 A s 90S 
ova hn nd t I n f per bo 

"" ’ >c .«71 «« 


pancreat c 
F b 25 

semil nar rt 1 g 


1943 Apr! S03 


513 

^tostomy ® 

bladder 2943 D c , , 

!yto»ye SJ m cwl endoth i aJ 

Oct loss 


ogeni 

1944 
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Dacryocystitis traumatic CTtirpation 
of lacnmal sac in 1944 April 354 
Darling s disease 1944 Oct 1058 
De Almeida disease 1944 Oct 1054 
Decompression m postoperative intes 
tinal distention 1944 June 568 
Decubitus ulcers of heels plastic surgery 
1943 Aug loss 

Dehydration control of fluid balance m 

1942 Dec 1764 

in brain injuries 1942 Aug 1000 
shock in 1942 Oct 1308 
Dclnery room set up during wartime 
1943 Feb 133 

Deltoid reflection anterior 194 June 
883 

for wide cTposure of shoulder 1942 
June 886 

Dental anesthesia 1944 April 48S 
infection in Addison s disease treat 
ment w-ith pemcillm 1944 June 593 
De Quervains disease 1944 Aug 780 
Dermatitis of eyelids 1943 April 428 
\errucosa cutis 1944 Oct 1049 
Dermatome Padgett 1944 April 251 
Desoicj corticosterone in burn shock 
1942 Aug 1221 

Diabetes melhtus relation to njury 
1942 Aug 1237 

tre tment m relation to surgical 
operations 1943 June 830 
D agnoais medical fluoroscopy m 194 
Aug 1208 

surgical in the mental ca e 194 
Dec 1741 

Diarrhea control of fluid balance 1942 
Dec 1767 

Dicumarol dangers 1944 June 535 
in postoperatise venous thrombosis 
and pulmonary embolism 1944 
June 534 

in prevention of pulmonary embolism 

1943 Oct 1306 1307 

in thrombophleb tis 1943 June 840 
Diet following subtotal gastrectomy^or 
gastro enterostomy 1944 Dec 
1358 . , 

influence on resistance to eTpenmental 
hepatitis 1943 Aug 1102 
postoperative in d abetes 1943 June 

preoperative m jaundiced patients 
1943 June 675 

Diethylstilbestrol m cancer of prostate 
1944 Oct 1208 

Dilatation of anus for fissure 194 
local cnfilt'alion an« 
thesia for 1943 Feb IS . 

Diplomycla and 

cord but not of cauda equina b con 
gemtal Anomaly of third lumbar verte 
bra 1944 Aug 963 


Disability periods m industrial injuries 
IP42 Aug 1256 

Dish face deformity 1942 Feb 268 
Disinfection chonucal 1942 April 354 
Dislocations acromioclavicular 1942 
June 892 Aug 1054 
congenital painful bips due to 1943 
Aug 960 

glenohumeral 194 Aug 1058 
of alar cartilage 1942 Feb 261 
congenital 1942 April 553 
pathological Stader splint in 1942 
Dec 1564 

of knee 1943 April 501 
of nasal septum 194 Feb 260 
of patella 1943 April 505 
of shoulder recurrent or habitual 
1942 June 889 1943 Aug 

927 

Nicolas operation 194 June 
889 691 

tenosuspension operation for 
1943 Aug 927 935 
sternoclavicular 194’ Aug 1054 
verteb a1 1943 April 439 
Dveticuhtis 1944 Feb 175 
fistula formation in 1944 Feb 183 
obstruction from 1944 Feb 182 
perforation in acute 1944 Feb 
180 

chronic 1944 Feb 181 
D verliculum duodenal simul ting gall 
bladder colic 1944 June 635 
D ulsion of sph ncter am 1943 Feb 
264 

Dooley method of fixation n f acture of 
femoral neck 194 Au 1128 
Dorrance push back operation jn cleft 
palate 1944 Ap il 375 
Drainage after appendectomy for gan 
g enous appendix 194 June 789 
closed or open in empyema 1944 
Dec 1492 

in peritoneal infection sump dan 
for 1944 Dec 1316 
Dra ns abdominal removal as cause of 
fever 1944 June 558 
removal after thyroidectomy 1944 
June SOo 

Dressings eye 1943 April 405 
stcnlzton 1942 April 336 
Dry goods sterilization terminal 1942 
Apnl 344 

Duodenal diverticulum s mulating gall 
bladder colic 1944 June 635 
rupture 1944 Aug 884 
suction in postope ative i testinal dis 
tention 1944 June 568 
surgery prcoperati c and po t pera 
ti e care 1944 Dec 1353 
ulc r Sec also Pepi c vice __ 

gastric resection for 1943 Octf^ 
1394 
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iNDr\ TO \ori;Mis 


I) u iS nal ulc r posltrJ r pcrf ntine 

} ft cult t u e of ({umf ml stump 
in iv4f Oct nq<) 
unf m-fJ \.}nl 56 
OupJ all n f tnil pch anj ureter 
) 44 \VIR 910 

J) uju>t n c nt a lu 104 June *99 

pet I tt aim nt I04 Jun 901 

l> t ca n e n n uj 1044 Oct 

I) t pi n bu n /04 Oct I5QS 
l> men ha l i. n the an /W» 
t I no 

1 ) jh ca n hc«t Wavs 104J Jun 
1)1 pn a n eh l 1 vavs /<•■#» June 


i 1 j f m 1 7941 {) c 1611 

m r» \ c 1 ( fo-f Oft 

IW> IMJ 

n » u I n 1 ih I } a iH c 

c ft /V44 \i 1 an 
I lam} i ; •»« f b 19 
m nac w nt n Ji m /yjr t t St 
I I I a r nat 4044 \uc )M 

ttcM an I urrt /V44 \ue 910 

i t pi n cic t i at f 4 1 \| tl 4 5 

4 6 4 1 415 IU44 Ap I tSf 
( «p{)cr ) i I 1044 »1 tM> 

*e « th a u t I i« an i aiatl 
it i f e d rmi r aft mat nal 
4044 \prl iUJ 
th )mbj ph n 1044 \p t 36 
rim d pend nt post f»e ati 1044 
Jun SO? 

C hUR oluti n iRtr nut m 4044 
D ttlO 

liitm nar> {m t perati »*>44 Jun 
507 

Fib 1 a qu c I i f ct 1 1 tK { 1 
IQ4J Auj: t£M4 
tul rcol i 404 \j J 5 6 
FIcctrical bu n 4<4 Aue till 
muset t mulati n In j }b al n r e 
I ns m Auk 1191 
}J tit cautery in p tv}* I col n 4044 
F 1 16S 

llectr c 3Kuhti n Ins f fa in I 
n ci. 1043 Ausr lOos 
Fmlol ctomy J04 y \ 204 206 

Fmb li p r phera! in I at n f x 
I action 404 t b 20 
J cab allon of I s 1 404 F I 200 
201 

Fmbolsm pulmonaiy 404 Jun 94S 
melbods of pres nti n ?f4J Ot 
1J04 

po { pc tivc anti aculat on Ih r 
apy 4944 Jun 534 
senous 1 Ration m tfahanlRCS 
if44 June 534 


n VM> 24 (194'^~I944) 

Fm 1. nc> tr almcnt ssmp 5 urn on 
r04 Oct J27S 

Fmphwma In ehe t inju es 194 
Aue 10 9 Oct 13S 
iraumatic J943 April 4S0 

Fmpjema 194 I b 287 Ap 1 4l6 
ch ttc 104 Feb 294 
pfflK H n n 4944 Dec 1296 1498 
rneum c ctal 194 \pnl 418 419 


4 2 


r nt pal e 


1944 


. atm nt cu 
1> c 1492 
f nc That rt ph c tud ti rm I b 
turn ri in prevne of 25>4J June 
*03 

I n I m t ml cation io op at on 
104t F b 4 

Fnl thi Rt>ti ml 1044 Au 68 
F n I I sin bad ral 194 Ap il 506 
I n I tracbe I ane«the» a 194 Ju 
90 1944 D(C 1468 

f ph t c SU C n 1944 ^p T 4 6 
tube emo ■al 1944 Jon 521 
F nt m ulctrat e ebron id p th 
d acno s 1943 June 862 
Fnl f tent> 194 F b 29 30 
in camn ma I col » 1944 Ot 113? 
FnU pion cl at 1 al 1944 Ap 1 S63 
FiWl u in pnal an sihf 
IW4 iXc 135 1385 1387 

Fpcanthu! cicami. I 1944 April S»6 
Fp lural abvei per illn in 1944 
IKC 139 1396 

Ft ea tfic h m i 
Aue J09I 
ispe f utu r 


11 ? 


1 d lr> 194 
n ftp 19-4^ 4b? 
b al t uma 1943 


Aue 

1943 


f 1941 


Ft 1 p f 1 

'P** . , 1 .- 

Ft phr e u in spinal n tn« 
/C-I4 Ik 138 13SS 

Fpphss 1 xet>a li n of I m at h <! 

104 Fb 119 

Fpcfh3sitis lb 1 tuberei 
1153 

Fli l m cycl P opan 
Feb 62 . 

I cal infitrat n a e$th 

I, iw''m/onr K-M 0>' 
i t 1 11'- 1" If' ■' 

t.b 

i044 Auk 8 7 , 

Irvlhrocstc c unt J \ 0 

of reJ 5f at«i b! od on If 

F jthrocyles, d '^^,'*,,0*''^' 

bumi 1943 Ap 1 519 ^ ^ 

A„r»» 

T30 33, 


a slho a< c 
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E ophago copic biop'?> in cancer 1944 
Feb 226 

Esophagoscop> local anesthesia for 
104 June 673 

mediaslimlis complicating 1944 June 
S78 

Esophagus carcinoma 194 June 709 
resection of 194 June 710 711 


therapy 


716 

supers oltage roentgen 
1944 Dec 1429 
injuries 1943 April 485 
instrumentation of mediistuiitis corn 
phcating 1944 June 578 
terminal end and cardiac end of stom 
ach carcinoma of surgerj in 1944 
Feb 225 

thoracic carcinoma of 1044 June 684 
E trogens in thre tened abo tion 1943 
Feb 31 

therapeutic role in gjnecol gj. 1943 
Feb 113 

Est one in ur ne ass > 1943 June 847 
Ether anesthc a in erne gency surgery 
194 Oct 1487 

E\ ng s ar oma 1943 Aug 1019 
1944 Aug 768 

F e else in fr cturcs 194 Aug 1175 
m alenus ant cus syndr me 194 
April 616 

Et phthalmic goiter See Ilvpe tlyrod 
s n 

E ophthalmos h>pe thy oid sm and 
]')43 June 769 

V oto ins bacterial 194 April 505 
L t nor 2 tion ope t on for c nee of 
c lo 1042 June 73 
F tr dural hem t ma I044 D c 1451 
E I a ocula m 1 juries 1943 
April 438 

E trape itoneal c c t n ith tern 
po i catheter e 1 stoinj for cancer 
of colon belo pl » c tie ure 1943 
Ai. 1126 .. , 

Extra asation f ^ 

juries 194 Oct 1407 1408 
E trcmit cs amp tati n e 1 /> fu 

m^^ncy ‘i !'A 

t n n tract res 1^4 

1 b 0 arcoma 1944 Oct 
1 ) ncs 


Oct 1317 


1943 April SS4 

1 er t on m tn I 


n t«4l \pn1 


I , , cen ot> <11 t-'l> ' " • 
1044 June 7*/ 

“""pen rb/omnaffl^'p 

293 . „ 1026 

E c bu n 194 A g 
chemical 194 


% ith 
\pnl 


Eje dressings 1943 April 40a 
enucleation of 1943 April 418 
cximinations periodic m industry 
194 Aug 1015 

pre employment 194 Aug 1012 

foreign bodies in 194 Aug 1019 

1943 April 408 417 
t ray localization 194’ Oct 1474 
injuries 1943 April 404 
indirect direct and contusive 1943 
April 412 

management of emergencies 1942 
Oct 1355 1362 

minor treatment 19i Aug 1017 
nonpenetrating 194 Aug 1025 

1943 April 407 
penetrating 1943 April 415 
radiation 1943 Ap il 410 411 
\M chemical 1943 Ap il 410 
ocket See Orbit 

surgery n ntraumati n 1943 Ap I 

424 

Ey b II enucleation 194 Oct 1365 
Fyehd adhesions mtcrmargnal technic 
1944 Apnl 352 
I ns 1943 April 428 
d fccts in 1944 April 364 
deformities 1943 Dec 1610 
derroat tis 1943 Ap il 428 
eve son of cicatrical 1944 Apnl 
356 

fore gn bod es in 1943 April 428 
hemorrhage into 1943 Ap il 427 
injuric 1943 Apnl 424 
lacerations 1943 April 430 
lov er lacerations of from intern 1 
canthus downward and outward 
1944 April 356 

ne c cal on of Hu hes techn c 
1943 Ap il 436 

VC lical sh tenm„ deformities plast c 
an 1 rec nst uct ve surgical corrcc 
Uon 1944 April 348 


Face, burn 194 Aug 1227 
^vt 1 nj t ons of fo an sthcsia 
1944 April 483 
June 194 Aug 10>9 lOH 
1 ns \h 1 k r m 1 a 1 

plac racnl in 1913 Oct 144? 

I raly is I Igc op ati 1943 

Oct 143S 

I gme ted n \ if l«4l Aui. 10 0 
urg rj ab t Ih f 1941 

Dec 1467 

t u lo s evten I c 194^ I) c 1611 
a V ds drJy 1 Imcnt 1943 

Oct U?8 

Fardc stimulation in f cturcs 194 
Aug 1173 

Fid nonfasc I s tu s results of 
use in hern al r pair 1943 Aug 
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Fasc ot my for hembtod nucleus oul 
P u to-tJ Apnl <67 
1- cal th { ctutn Aug 903 

F n See F I 
Fc! n /W April 467 
F lt> s jnd me plenectomy for JW 
r b 56 

I m nl cpph)si cap tal Ipping of 
painful hips Jut to /WJ A«(c 9S3 
h na C pc ligament hrmlotoiny 
S T /W Oct 1279 
n IntJu try 194 Aug I09i 

*utu in r par Jfi-IJ Aug 

V in I g tj n n prewntlon I pul 
m na > emboltam 7MJ Oct 

1517 

phicb ih mbo « of 104 June 

945 946 

F ra r lia th mbophi bU S944 

Jun 541 

F mu f lu f mpoun 1 c mmin 
ut d in t-ar 1943 Dec J640 
1645 1645 

fxaton T «B*en(J anl C !fU n 
plate 1943 Dec 1675 
n k 194 Aug II7« 
f rah uli 0 hint \e iteotomy 
for 1943 Fb 711 
Smith r tersen rail in 1943 

Apt 1 570 

unumted trratm nt 1944 Aug 

7SJ 

n nuBl n in 3944 April 475 476 
h ft m lun s J 194 De IS» 
Stad r rducti n pf nt In 394 
Dec 1S60 

unun i ii 104 F b lai 
had epph>sea! sepa ation 394 

F b 119 

I > ft third amputation! at 3943 
\pril 550 

Fr\ r causes of f H wing abdomlna! 
perat n 3944 June 554 
post pi nect my 3944 June 586 
Fibro i noma f tomach 1944 June 
607 

Fir la f ul rus mil ation for oper 
H on 194} F b 5 
FI ma of return sufmuc 1 3944 
Aug 907 

I I r «a c ma f b n J943 Aug 1071 
t extremili 3944 Oct 1770 
Fibicthorax 3944 Dc 1416 
Fibula fractu Stader splint in 1943 
April 599 

Film-ctmenl d skin g aft 3944 April 
251 

Fingers »cc;u cd d f cts pla t c surg y 
1943 Aug 1041 

congenital d fo miti pla t c su gery 
SP43 Aug 1W6 
inapp ng 3944 Aug 780 


F Bgers, snapping tenosynovitis 394 
April 475 

sti^Un ous Inf ctions J94 Apr! 

FinslertTs operation 3944 June 671 
First Sid empf yee training 394 Aug 
979 

fn e>c inju es 394 Aug 1017 
Fi«ur anal 394 Jun 811 m3 
Feb 255 265 

Buicj pc ation 394 June 815 
Fistut abdominal nail in d verUoibtis 
3944 Feb 185 
ana} 7P4J Feb 255 283 
art novenou Iraumatc 7P45 Oct 
1577 Dec, 1528 

bHiao internal p ntan u 3943 
June 717 

wmtBacy of 25 eases 3943 
June 7 0 

br nth pleural 3944 Dec 1504 
carotid cavern us sinu 1943 Oct 
1590 

c lovesical in diTtcuIt 3944 
Feb 185 

gaslr j /unocolic 3944 Jun 6 5 
operation for 3944 June 6 S 
626 

ma toid repal v th d ced ca tl g 
grafb 3944 AM 418 
pann alle avoid »g m rrsretioa t 
pancreas 7P45 June 760 62 
veicovaginal 3943 Aug 1190 
Fluid adminl trail n n pa }5(ctlu 
1944 June S73 

ind ations in Iraumat c su g r> 
1943 ^pr I 355 

balance c ntrol f by bboralory 
methods 394 D e 1759 
Fluor K nee analys f caremog n 
3944 Oct 1250 

stud es in ra tinoma 3944 Oct 1245 
Flu roKopy dang s and p ecaubon 
394 Aug 1709 

for local! at n and rtmov I of f re g 
bodie 194 Aur 1701 1705 
u«e and abuse in dust al $u ge y 
394 Alts 987 1199 
F t ampuCat n 3944 Ap I 441 
factu s 7P4 Aug 1154 
imm rs on Jf-tJ De 16 0 
plastic su gery 7945 Aug lO^o 
(ubcrculo 5 7P4 Ap 1? 575 
F reeps d livery 1 c I infill f n a « 
th sa tor 3943 Feb JS4 
WiUetl in placenta p evu 394J 

Fa c^intion pr at n 3944 April 45S 
F rearm acqul ed d f ct plast c p 
J943 Aug 1045 
amputations 3943 April 543 
f actures b th bones St d r spb t i 
Jff4 D c 5569 
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23 AND 24 (1942-1944) 
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Foreign bodies fluoroscopy for localiza 
tion and removal JP42 Aug 
1201 1205 

in appends 1944 Feb 115 
in cornea 1942 Aug 1019 
m eye 194 Aug 1019 1943 

Apnl 408 417 
in eyelids 1943 April 428 
m peritoneum 1944 Feb 110 
left at operation 1944 Feb 116 
in war wounds Locator finder 
1943 Apnl 315 
intra ocular 1942 Aug 1024 
X ray localization 254’ Oct 
1474 

problems pre ented by 1944 Dec 
1483 

X ray localization 194 Oct 1445 
1466 

apparatus for 194 Oct 1462 
Formaldehjdc as disinfectant 1942 
April 354 

Fracture dislocations of astragalus 1943 
Aug 995 

of neck 1943 Apnl 391 
of semilunar cartilage 1942 Aug 
1158 

F actures about nose and nasomaxillary 
processes 1943 Dec 1607 
about wrist 1944 Aprd 430 
traction reduction 1943 Dec 1613 
Colles physiotherapy 1942 Aug 
1180 


compound closed plaster treatment 
194 Aug 1135 

comminuted of long bones in war 
1943 Dec 1637 
dangers in 194 Oct 1428 
emergency care 1942 Oct 1322 
infected wound in 194 Aug 1135 

septic 1944 April 420 
sulfonamides in 194 Dec 1&21 
treatment m war njured 2P4J 
Feb 20 , 

^ ith skull fracture 1942 Aug 1007 

fluoroscopy in 1942 Aug 1200 
internal fixaUon delayed or secondary 
1942 Feb 88 

malunion reparative problems in 
1944 April 429 

mamBement m ,"“'*0,?' 

emergency hospital 1942 Oct 

in war 1943 April 317 
nonunion and loss of bone substance 
epar live problems in 1944 April 


f ankle physiothe apy 1942 Aug 


1184 

of astragalus 

995 

of cer ncal v 
lure 194 


old and ne v 1943 Aug 

.ertebrae w th skull frac 
Aug 1006 


Fractures of clavicle 194 Aug 1050 
Stader splint in 1942 Dec 1575 
of femur compound comminuted in 
war 1943 Dec 1640 1643 1645 
neck 1942 Aug 1128 
fresh subtrochanteric osteotomy 
for 2P4J Feb 211 
Smith Petersen nail in 1943 
April 520 

ununited treatment 1944 Aug 
751 

shaft at or above knee joint with 
interposition of tissue 194 
Feb 108 

delayed union 194 Feb 109 

malunited 1942 Dec 1560 
Stader splint in 194 Dec 1560 
ununited 254’ Feb 109 
Townsend and Gilflllan plates in 
1943 Dec 1623 

of fibula Stader splint in 1943 April 
599 

of foot 194 Aug 1134 
of forearm Stader splint in 194 
Dec 1569 

of hand 1942 Aug 1123 
of hip ununited treatment 1944 
July 751 

of humerus shaft 194 Aug 1120 

Stader spl nt in 1942 Dec 1566 
$u gical neck 194 Aug 1061 
of jaws 254 Aug 1029 1033 
mechanical immobil zat on of frag 
ments 2942 Aug 1040 
of knee inle a (icular involving tuber 
0 tes 1942 Aug 1161 
of long bones 1942 Aug 1115 
compound comminuted m war 
1943 Dec 1637 

of malar bones 1943 Dec 1609 

2544 Aprl 340 
of malleolus 254 Aug 1133 

of mand ble skeletal fixation in 1944 
April 381 

Stader splint in 1942 Dec 1577 
of nose 1942 Feb 253 
of olecranon process 254 Aug 1122 
of orbital rim depressed 1944 Ap il 
340 

^ ate inflated balloon i 2544 
April 343 

of 0 calcis Stader spl nt in 194 
Dec 1557 1943 Feb 291 
of p tclla 1942 Aug 1164 
of rad us head 1942 Aug 112 
lov cr end 1942 Aug 112^ 
malun ted 254 Dec J57 
shaft 254 Aug 1125 

St dcr plmt 1 1942 Dec 156 » 

of rbs 1943 April 476 
mult pie with sk II fracture 1942 
Aug 1006 

of capula 2544 April 431 
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iracturcs of skull 1P4 Aug M9 
IW April 3S0 Dec 1638 
ai-oeiatcd mjuncs JS4 Aug 1005 
compound and the Enanasemc&t 
1044 Dee 1337 
Fra ler head cap In 1944 Dec 
1340 

St nle petrolatum game pack tn 
1044 D c 1337 
d pressed 1044 Dec USO 
of spine 194 April S4S 104J April 
439 

f t bi compound comm noted in 
s ar J04J Dee IMS 
« th oste ni>eliti3 104 Dec 
1554 

cst rn 1 tube oailj IPJJ April 506 
10 e end 104 Aug 1131 
Id \ lib nonunion and es(eom> i 
Us 1P4 Dec J5S4 
plat au 104 Aug 1130 
shaft old (ractur s with loss of 
bone 104 Dec 1SS4 
Slade pint in 104 Dec 154« 
1P4J Apnl S99 

Ireatm nt comp rati ■* !tud> f 
methods 1044 Aug 967 Oct 
1393 

with short fncmem 104 D c 
t!Sl 

spine 1043 April 501 
of ulna malun t d 104 D c 1573 
shaft 104 Aug 1133 
Stader pi nt n 104 Dec 1569 
slyl id p Of 104 \ug U28 
of osoma 1043 De 1603 
phy cat therap) in 104 \og 1169 
r duel on p n s (th te hmc of appli 
cation of metal plat 104 F b X3 
sh ck in 104 Oct 1306 
plntlng of emetp no 704 Oct 
1313 1315 

Slider r duct! n an I f cation spf nt In 
104 D c 1537 

treatment in Industry 104 Aug 

930 

Fiarier bead cap in compound injunes 
of skull 1044 Dec 1340 
Freckles malignant 1044 Ap I 336 
Fcibfrgssn 104 April 531 
From synJorae 1944 Aug 895 
Frontal spheno d operati n anesthesia 
for 104 June 669 
Frost bite 1043 April 366 
Fungous Infections s mulaling mal g 
nant d sc 1044 Oct 1044 
FuruncI s 194 Apr I 399 
Furiinculoss pcncilln In 7944 Dec 
1296 

Fusion of spine posloperatise manage 
ment 1044 June 399 
technic 7M June 873 
Fusobicteria 194 Apr) 512 


23 AND 24 (1942-1944) 

CaiLNsLEjf test 194 Ap il S2l 
Gallbladder a p atJ n of 1944 Feb 7 
eamnoma diagnosis 1043 June 

cole duod nal diverticulum simulat 
fag 1044 June 635 
disease 1044 Feb 3 
coronary heart disease and diff en 
tiati n 7043 June 660 
dagnols 1943 June 654 
operations in 704 June 761 
pa Q of s mubied by paia due to 
fntra-ptnaf lumnr 1044 
Aug E93 

of alt rgic ongo 7043 June 
859 

po t peratue mdcal trcatincst 
1043 June 654 657 
d a na}9 of in acute cholecisbtis 
1044 Feb 12 

faulty Visual cat n or noavmuiiza 

(ton of surgery m cases of 7043 
Jun 669 

hydrop 7943 Jun 8S3 

operat ns atatist cal re at* Lahey 
Cl me 7943 June 644 
areall st nes in nitb patent cystic 
duct 7043 June 697 

surg ry 104 June 61 

C It tones See also Ch ! I litoiu 
Sliest 7043 June 641 648 

Cangl n rtotD> lumbar sytnpalbct e 
7043 Oct 1337 
Gang ene ga ^ < <J J fa j 
h m lytic atreploc ecus 104 Apnl 
404 

in blood vts I i lury 794 Oct 
1433 

synergist e 704 Ap I 405 
r rrts eJero s non uppu li e wt » 
my«ll$. 7944 Aug 762 
Gas bacllus fnfecti n following bl ry 
surety 1044 June 5Sl 
gangrene 704 Ap d 407 7043 

Apnl 350 , „ 

rgam ms la wounds 194 April 
331 

prophylavs 704 Oct 1291 
ressUnc to 704 April 510 
Cases poison chart Cbemcai \V rfaf 
tenl! IM Oa lx ft 1“ 

raetE ncy t t tm nt of cssualues, 
704 0 t 1435 1437 

types and mod s of actio 1 

gSmcI my part I f r P P‘‘'^ 

704 F b 40 , 

subtotal ad ptst ori of K fn« < 
m d f ti n { Poiva m thod 704 
June 743 



1525 


INDEX TO VOLUMES 22, 23 AND 24 (1942-1944) 


Gastrectomy subtotal antecobc Polya 
method for long wabted thin 
persons 1943 Oct 1410 
diet following 1944 Dec 13S8 
for duodena] ulcer 1943 Oct 1394 
for^gastric hemorrhage 1944 Feb 

for peptic ulcer 1942 June 737 
1944 Feb S8 June 620 
jejunal ulcer following 1944 June 


preoperati\e and postoperative care 
1944 Dec 1356 

retrocolic Polya method for obese 
patients 1943 Oct 1405 
total for caranoma 1943 June 902 
Oct 1259 

postoperative care 1944 Dec 1362 
splenectomy with 1943 June 90S 
technic with local anesthesia 1943 
Oct 1465 

Gastric See also Stomach 
drainage control of fluid balance 
194 Dec 1766 

juice role in e penmental production 
of peptic ulcer 1943 Aug 1091 
Gastritis hemorrhage in 1944 Feb 31 
Gastro enterostomy diet following 
1944 Dec 1358 

for peptic ulcer 1942 Feb 37 1944 

Feb 58 June 620 
jejunal ulcer following 1944 June 

624 


preoperativre and postoperative care 
1944 Dec 1356 

Gastro intestinal hemorrhage causes 
1944 June 675 
management 1944 June 675 
surgery symposium on 1944 Feb 1 
June 607 

Gastrojejunocol c fistula 1944 June 625 
operation for 1944 June 625 626 
Gastrojejunostomy in resect on of pan 
creas 1943 June 759 
Gastroscopy attempted permration of 
gastric wall during 1944 Feb 77 
Gaucher s disease splenectomy fo 1942 
Feb 55 „ . 

Gelatin solution specially ^ 

as a plasma substitute 1944 Dec 


Gemlo unnary surgery anesthesia for 

GeZn ^oTet m bums 7P4 Aug ^Z2S 
Giant cell tumor of bone 1943 Aug 


Gilchmts dsease 1944 
Glenohumeral di locations 194 Aug 

Glo°^o%aryn eal nerve exposure 
Feb 164 
neuralga 1944 
neurotomy 7P4 ^ 


Glucose administration m bram injuries 
194 Aug 1000 

isotonic solution addition to citrated 
blood 1942 Dec 1710 
Goiter exophthalmic See Uyperthy 
roidum 

substemal removal of position of 
trachea before and after 1943 June 
781 

Gonococcal peritonitis in children 1944 
Feb 100 

Crafts cartilage 1944 April 404 
skin Sec Sktn grafts 
Graham Cole test 1943 June 656 
Gramicidin 1942 April 325 1943 

Aug 1163 1164 
clinical use 1943 Aug 1165 
in infected wounds 1943 April 354 
Granuloma coccidioidal 1944 Oct 
1056 

paracoccidioidal 1944 Oct 1054 
Granulomas m>cotic simul3tin<» mah 
nant disease 1944 Oct 1044 
Graves disease See Hypertkyrotd sm 
Greenough incision for mastectomy 

1942 June 724 

^550 amputation 1943 April 

Gu llotine amputations 1943 April 545 
Gum acacia in shock 1943 April 341 
Gunshot wounds of abdomen 1944 
Aug 865 

Gynecography 1943 Feb 165 
C>necolog cal operations indicat ons for 

1943 Feb 1 

Gynecology local infiltration anesthes a 
in 1943 Feb 143 
symposium on 1943 Feb 1 
T ray diagnosis in 1943 Feb 165 

Haccarts mterscapulothoraoc amputa 
tion 1942 June 896 
Ha r bear ng scalp for repair of un lateral 
scalp defects 1944 Aug 741 
H iry moles benign 1944 April 328 
Hallu valgus 1943 Aug 1050 
H Istcd incision for mastectomy 194 
June 724 

H Iter t ction in spmal injures 1943 
Apnt 442 444 

Hand amputations 1944 Ap il 443 
burns 194 Aug 1227 1943 Dec 
1651 

culan ous defects 1943 Dec 1655 
rehabihtat on in 1943 Dec 1651 
tendon and jo nt repa r 1943 Dec 
1656 

congenital deformit c plastic sureerv 
1943 Aug 1036 

f actures and di locations, 194 Aur 
1123 

splinting in 194 Oct 1318 
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Hind infcciwns April 455 

*"537” in iP43 Ap I 

pint* W Ap ! 46M64 
If >ncs G ilTn sp5 nt m f actum of 
mindib! JP-/J Apn! 383 3M 
JJ (i nju I IP-) Awp WJ 

April 3 7 ti c l6iJ iW-l Dec 

ai bla t itfO IjfC IjM 
omplcati ns trcalmcRt iW-f 

D USS 

me gmey trralmrnJ 1944 D c 
1446 

openuse 1944 B« USO 
{ i p y from Apnl 395 
Rare Icp y ( om iP43 ApnJ 396 
t itment in war ;p4J Dre 1637 
ope atwnj a!«ui ancslhe aa to 1944 
D t 1467 1463 

H adache and paroi3 nuJ hype • ns on 
brio t and after cm \al of phcoch o 
m ejj ma 1944 Autf 922 
ff IfiR of viountSi, 194 Apnf 3 7 
9lf namdes in im Bee 1619 
7/ aii d «a« f ronar) ^raUhbddcr d 
3 «* and d fler ntiatJ n 1943 
June 660 

ft colloid or noilular soitcr without 
h>-j>«thyfotd m 1943 June 771 
( ccnancy In preicn « f 1943 
5eb 35 

1 i«wf> hypruJ,) dwm Jinubt 
ins 2943 jun 772 

Lili ft to Inlu baJ iraura 194 
Aus 1 42 

failur c ngmixe acute post pera 
ti c 1944 June S07 
sutu c 194 \.UB 1045 
n unds 194 Aus 10S3 Oct I3S3 

1943 Ap il 433 

If at appli at R in f a turn /94 
U ft i 

in peripheral tve 1 »on l94 
Aug 3J90 

in post pcfithe Int tinaf d ten 
ti n JP44 June S72 
JnKConhry hock 7P4 Dc 1721 

In shock 1943 April 325 
dry stenlizatlon hi 294 IpriJ 352 

moLt stcrih al n by 194 April 
333 

Utt\i acqu cd d feels plastic repai 
S943 Aug 10S4 1035 
Ufldbr nk Infant re uscitator ffi43 
Frb 80 81 

ITcmangw rndothr) oraa chronic sd r s 
Ins osletb an 1 different ali n J944 
Aug 63 778 

Hrmanslama of sk! i rad atlon for 

1944 Oct I0J4 

of slomicb 2^44 June 607 


llensaltnjtsu JP44 Feb 29 
Jf nsajoma ep periosteal oss fywg of 
knee 1943 F b J93 
cttradural 3944 Dec 1451 
o f>inR traumatic chron c xl toeing 
o teiti and diS renliat on 2514^ 
Aug T67 176 

subdural 394J Apr I 3S4 im 
Dec 1452 

Kemilammect my bibleral for ruplu i 
of ffth or fourth lumb d k 
/P43 Oct USO 

part 1 for rupture of fifth 0 fourth 
lumbar duk 2943 Oct 1340 1349 
Ifmiplga po tope ative 1944 Ju 
506 

It mo antrum 1944 April 340 
Item lysms bacterul 194 Apnl 30 
ffem tyCic anemia congen ul pfntc 
temj for 1944 Jun 584 
sirrptisceccus jsferbons 194 Apd 
4(M 405 

ffemoptj sis US tbesl disease 1943 Ju 
819 

f£ m tih gc eapilbry arrert of coag 
uluai-c fltact method Ice 2943 
Dec 1676 

coni ol n placfBts praem 1943 
Feb 49 

t fiu d bal nee in 194 Dee 1772 
cm rpency a pects of 294 Oct 134f 
1417 

gaslnr 3944 Ffb 29 
blo^ Iran fu sin 1944 Feb 31 
Ind raljWJ f ope at n 1944 
Feb 36 

pslro inltslinal cau^c 4944 Ju t 
675 

nunagemrnl 1944 June 675 
in abdom nal ounds 194 Oct Iwa 
in carcinoma of stomach 1944 Feb 
32 

fn rislntls 1944 F b 31 
in p ptic nice 1944 F b 30 32 63 
Dec 1285 , , 

in tfeoracjc i:>iutts 4943 Ap 1 417 
fntraccrcbral tfsumal d layed i943 


wlwpc lonr I n non^n t t in 
Jun s t Bbd men 1944 A g 81 
men s ? In h ad m;u«e 2943 D e 

^ V r., 

btt wl 4943 Fb 91 
plasma i 1943 Ap 1 338 
o 1 p at ve In gasl odu d 1 
eery 2944 Dc 1463 
njaundc i<il 


post 

m ng f 

" \ 


3943 Feb 
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Hemorrhage postsplenectomy 1W-# 
June S8S 

post thyroidectomy June 491 

management JP4J Aug 10S9 
retroperitoneal JP4J April 571 
in nonpenetrating injuries of abdo 
men JP44 Aug 839 
hock in 1943 April 327 335 Aug 
1212 

subdural 1943 April 384 
transfu ions in 1943 April 327 336 
Hemorrhagic disease of newborn vita 
min Iv in 1943 Feb 82 85 
Hemorrhoidectomy 1942 June 819 
1943 Feb 275 

Buies plastic amputative type 194'^ 
June 824 

clamp and cautery method 1943 
Feb 282 

and suture technic 1943 Feb 278 
ligature operation 1943 Feb 276 
technic based on anatomical studies of 
Millgan and Morgan 194 June 
822 

Whitehead operation modifed 1943 
Feb 279 

Hemorrhoids 1942 June 819 1943 

Feb 255 273 

CTternal thrombosed 1943 Feb 283 
Hemothorax 1942 Aug 1081 
chronic 1944 Dec 1416 
open operation technic 1944 Nov 
1417 

traumatic 1944 Dec 1413 
chemotheraphy 1944 Dec 1415 
immediate treatment 1944 Dec 
1413 

reexpansion of wounded lung 1944 
Dec 1414 

Heparm in prevention of pulmonary cm 
bolism 1943 Oct 1306 1307 
m postopetame toioua 

and pulmonarv emboLsm 1944 

.nSmboUj^bU, ^ 7«3 ^jnne^ 

Hepa^icojejSostomy June « 

Hepatitis common duct xpio 

e“Uar«Tcncc..d.po- 
.„'tS'?-ardtcai' 1943 June 
HeX cancer and ,944 Oc.^ 
"daph"7"« June 657 Oct 
1385 1394 „ 

f moral 10'” 

m indu try 194 ^ ^ 

incisonal repair 
1942 June 795 


Hernia inguinal 1943 Oct 1279 

aponeuro is overlap for cure 1942 
April 597 

direct repair of 194 Feb 15 
etiology 194 Aug 1107 
indirect repair of 1942 Feb 13 
injection treatment 2P4’ Aug 1099 
occupational 194'> Aug 1111 
perinea! follow mg resection of rec 
turn 1944 June 679 
repair of 1942 Aug 1100 
fascial and nonfascial sutures in 
results of use 1943 Aug 1177 
traumatic 194'* Aug 1092 
trusses for 194 Aug 1096 
unusual producing abdominal pain 
1944 June 731 

Herniation of intervertebral disks 194 
Feb 196 April 524 536 June 865 
1943 April 463 Oct 1335 
rectal two revealing cases 1943 Feb 
247 

Hermoplastic operation intrasphincteric 
1943 Feb 247 

Herniorrhaphy ingu nal technic 1942 
Feb 9 

Hemolomy Coopers ligament technic 
1943 Oct 1279 

Herpes aoster X ray analgesia 194 
April 60S 

Hibbs method of spine fusion modified 
194 June 873 

Hidraden tis suppurativa of axilla plas 
tic surgery 1943 Aug 1046 

H p amputations at or near 1943 
Aprl 550 

arthrodesis by means of triflanged 
nail and bone grafts 1943 Oct 
1412 

dislocations congen tal 194 April 
553 

fractures unumted treatment 1944 
Aug 751 

patholog cal Stader splint in 194 
Dec 1564 

painful m adult etiology and treat 
ment 1943 Aug 946 
tuberculoss 194 April 572 
arthrode s for 1943 Oct 1412 

Histioc> tosis reticulo endothel al 1944 
Oct 1058 

Histoplasmo is 1944 Oct 1058 

History taking in mental case 194 
Dec 1745 

Hoarseness in chest diseases 1943 June 

824 

Hodgkins d seasc supe voUag roe tgen 
thcraph} 1944 Dec 1431 

Hofmci ter modificat on of Pol>a meth 1 
of gastric rc'ectio 194 June 743 

nxM-l AX fAf Atcfr A 101S 
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Hokum mancuxcr ,,,, 

hT”*, "« ;»»K 5« “ 

H me obiwna /«« 


■;;? '« 

"llio’""" ■"*“ ’» Aut 

iwrD,J““"j' "" Aprf ass 
J- «3 

' "3 of refr w i"* ‘rawfu 

1701 «ra«edb}ood iS4 d« 

f<rparath\rodi3jn 
'priJ 6 I eij ^ 

w7S; .nd 

IBtl 

o~ ..» 

; curr nt mj June in 
rt ns se to* mia nf 

F b 11 Prefttino 

Hyperthyrodsm acrom „ly . 
pert nsion in W4 Oe? ?S 
rodcriine darn i 

ila'^ri ‘' 'f" ■'""' "S 
»'>P Rlyccmfa F b js 

,'“7’ "« f 0 >6 
lOpowiMSmo' mI,'’"’ 

acdthranvin /ofi 

'"'-rfir'"™-'”- 

'1m!a““„™S/'o'.“Sa”- »' 

suprai'igmal /p./j f ( 

uenaj w Pci, 73 


23 A^D 24 (1942-1944, 


r •— 4 10 /j 

for ufenne prof p e IQ4 
intrapcritoncaJ s If nanUd,^ 
fatis in m3 Aug n? 
nysttrosaip ngogr phy m3 | ’'- 

^'•“’■’S^^reSJonaJ d agnos s 

sui^caj mana erntnl and 
op ntio m3 Jun 87J 


lieocoJecfonjy m D« 

”%Trtr^r 

”'"Te7a, "" 

divided type 
w t«l m p I, 3Q 

WJitu S'r'aT “ 

I um fupiure of ipjj j(„, ... 

trso-'»p'“3 «« 

management m-l lunf c<» 

'7/3s"i.XaTo « 

fool *>nd ome /p.rj jjec I 8 a 

'"“c'°S '’'j™ ""““X “Id, 

'”a77«/'L^.ao? 

Industw) arednts reduction of aw 
bou 3 J e througb /?/ Au 

r btion c/ gene i ph>s caj condit 00 
lo JP4 Aug I23S 
back problem m Aprd SIS 
* UcT Iherapj m Aug 

ophihaJn, J gj jfi4 j(,„ 

surg ry flu oAcopy in u<e and abuse 
iW Aug 1199 
»)mpojum on m Aug 975 
Industry cau<al ref (lonship d sab 1 1 
penods and sched le losses J t 
Aug 12SI 

beml in /W Aug 1091 
re p n lb / ly of med "al d p rim nt 
in i04 Aug 978 
Inf nt n uborn Jmmeditecae IffiJ 
Fcfa 73 ^ 


resusatai on of 
Infant !e pa aJjs $ 
Infected s\ ound S e 
fecUons acute 
Dec 1 294 
operaP n If4 
(Kiiic Iljn in 
dn in 1043 


<5 78 
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Infections m childhood painful hips due 
to 1943 Aug 947 
penicillin in 1943 April 3SI Aug 
1171 

perihepatic and intrahepatic postop 
erati\e 1943 June 730 
postoperative 1942 April 331 
secondary postoperative 1944 June 
506 

surgical 1942 April 324 1943 April 
344 

chemothcrapj 1942 April 479 
immunological a pccts 194 April 
501 

symposium on 194‘> April 317 
Infrapatellar fat pad lesions 1943 Feb 
191 

Infra red ra>s burns of eye from 1942 
Aug 1027 

Inguinal colostomy 1943 Aug 1128 
1129 

dissection in carcinoma of anus and 
rectum 1944 Oct 1156 
hernia aponeurosis overlap for cure 

1942 Apnl 597 

Coopers ligament herniotomy for 

1943 Oct 1279 

direct repa r of 194 Feb IS 
etiology 1942 Aug 1107 
in industry 1942 Au" 1091 
ndirect repair of 194 Feb 13 
tvpe of suture in repair 1943 Au 
1177 

herniorrhaphy 194 Feb 9 
pa n as early manifestation of bladder 
neck obstruction 1944 June 715 
Injection treatment of anal fissure 194 
June 814 

of hernia 194 Aug 1099 
of varicose veins 194 June 934 
Injured care of in comb t zones 1943 


Dec 1667 ^ 

Injures abdominal 1943 April 556 
1944 Au 863 

nonpenetrating 1944 Aug 872 
penetrating 1944 Feb 79 Aug 


194 


abdominothoracic 1943 April 48S 
arteries 1943 April 358 
bladder 1943 Oct I4W 
blast 1943 April 482 558 Dec 1589 
1670 

bones erne gcncy treatment 
Oct 1427 

'm SS ’>0” «« 

468 , nOQ 

cran ocerebral IM 5M 

du denum ml Apr. S« 
esophaccal ml Ap 1 4« 

C trem lies ampulat ns n reiai 
]943 Ap il 534 


Injuries extremities refrigeration method 
in 1943 April 553 
eyelids 1943 Apnl 424 
eyes 1943 April 404 
minor treatment 1942 Aug 1017 
face mouth and teeth 194 Aug 

1029 

head 1943 April 377 Dec 1627 

1944 Dec 1444 See also Head tn 
Junes 

heart 1943 April 483 
emergency treatment 194 Oct 

1427 

intestinal nonpenetratin 1944 Aug 

883 

kidney 1942 Oct 1390 
knee joint 1942 Au 1153 1943 

Apnl 497 

large uitestme 1943 April 565 
liver 1943 April 567 
nonpenetrating 1944 Aug 878 
muscles emergency treatment 1942 
Oct 1427 

orbit 1943 Apnl 437 Dec 1609 
pancreas 1943 April 570 
rectum 1943 Apr I 566 
shoulder girdle 1942 Aug 1049 
skull compound and their mana e 
ment 1944 Dec 1337 
small intestine 1943 Apnl 562 
spinal 1943 Apr I 439 
spinal cord 1943 April 390 452 456 
spleen 1943 Ap 1 569 
nonpenet ating 1944 Aug 874 
stomach 1943 April 561 
nonpenetrating 1944 Aug 882 

thoracic duct 1943 Apnl 485 
urethral 194 Oct 1406 
urologic 194 O t 1389 
vascular 1942 Oct 1417 
Insanity surgical d agnosis in 1942 
Dec 1741 

Instruments no touch technic 194 

Feb 94 

stenlization 194 April 345 352 

Insulin in diabetes pre and postopera 
tive 1943 June 831 832 
Int costal nerve paralysis for pulmo 
nary tuberculosis 194 Feb 284 
Interscapulothorac c amputatio 1942 
June 896 

Intervertebral disks hem ation 194 

Feb 196 Ap 1 524 536 June 
865 1943 Ap il 394 463 Oct 
1335 1944 April 467 
os cause of low back and sciatic 
pain 1943 Oct 1335 1944 

June 723 726 

dtagnos s caut ons in making 
1944 Apnl 467 

infr^uency of as cause of back 
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Intestinal arfhc low postoperative pre 
% ntjon and surgcal ir atment 
194 F«b 27 

<1 { Btj rt postoperative 3944 June 
560 

roanaRtment S944 June S60 
ob trvjcl n 1944 F b l-tb 
a utp >94 Ftb 19 
du JO a Jhfsiona 4944 F b W2 
151 158 

t cartm ma 1944 Feb 154 
to dvcrticutitij 1944 Fb 182 
t ealUt ne 1944 F h J55 
Jun 64S 

to scar lit u about appendeci my 
1944 Feb 156 

f tlov mg operation fo n nenterog 
en U5 tj I J lol n 1944 Feb 
US 

m eh Wren peritonitis ««c ndary to 
1044 Feb 100 

opera! ve teehnie 194 Feb 21 
endloenl anastomo i 194 
Feb 26 

bt taJ anastemo s S94 Feb 
22 

Int tme cute cond lions f iagnon 
IWJ June 854 

la ge Injuries 1943 April S6S 
pen I alms w uni JC44 F b 87 
surgesy f saUommlle prephyUtu 
m IW D e US! tWJ Auc 
!1» 

rupture of 1944 Nug SU 
small fnju les 1043 Ap i1 562 
motor meehant m espcnmeelat 
Studes 1943 Aug lilt 
penetratins n und 1944 Feb 84 
1 autna *h tk produced by 1943 
Aug UlS 

Intracercb aJ hemorrhage 1 autnatic de 
Jjifd JP4J ^p^J) 3S9 
Intracran al aneutysm 1944 June 700 
Inju ie 1944 Dec 1444 
Int ahepalk Infect ns po topcrative 
1943 June 72S 733 
Inframarfoi injecilonr 1943 Aug 807 
Intra ocular I reign bodies 194 Aug 
10 4 

Intrapenfoneal abscess folia slog abdom 
Inal surg ry 1944 June SS8 
chemotherapy 1943 Air 1144 
p ophylactic 1943 Aug IISS 
Intraiph/ntler c liernloplastic pcral » 
1943 Feb 247 

Intra 5 Inal alcohol I Jectlon fo rcl f of 
pan 194 Feb 177 
tumor pain p oduced iy smulatli^ 
p&ln cau«d by gallbladder d ae 
1944 Aue 693 

Intratracheal intubation 1944 Dec 
1463 


23 AND 24 (1942-1944) 


Intrasesow abinentatwn ia paraJi-t 
a u 1944 June 573 
ai. the«ia 194 June MS 
in eme g ncy surgery m Oct 
1490 

anesthesia ith rectal for plastic su 
Kcry 1944 April 477 
Jotubati B Sn endotracheal anestheja 
194 Jun M3 1944 0 c 1465 
in postoperati e Intest nal d test] n 
1944 June S6S 
Intus u ption 1944 F b 203 
I d nc theraptut c test for hyperthyro d 
i m 1943 June 776 
frradutioo Set also Jlt> iftn and Ri 
dot 

t ball n of mil grunt tn lanomas { 
skin 1944 April 334 
f let «H adenoma of pancreas 194 
Dee 1663 


Jat-ssirz fomnson duct rsploralion u 

1943 June 695 

f Homing t an (u ons of refrigerated 
bl od 194 Dec 1701 

fc m f)tit plenectamy fo 194 
Fb 54 

hepatoctlluhr diSr ent al d gs a 

1944 Dr 1374 1375 

Jaun I eed pat rnt prepant oa for cp 
eration 1943 Jun 673 

Ja vs, fractur 194 Aug 1029 1033 

cncchan c 1 imfflohlnt n f f 

inents 194 Aug 1040 
pi fttmg in 194 Oct UlS 

loner sa gery of local we th J 
3W4 April 432 
® t m)ti tU of 19-44 April 392 
trauma and 1944 April 399 
appcf Kcgcry of local an th sja fi 
1944 Apnl 481 
Jfivml f cd ng postoperativ 
Dec 1357 1558 
u! e 1944 June 624 
J tunojfjunoitomy in resect on of P n 
c a iP-fJ June 7S9 760 
J luno tomy feed ng b 1 1*^1* ' 
1944 Dec 1358 X5S9 
Jejunum rupture of 2P44 Aug 
Joints Injuies emergency ireslmeni 
194 0 1 1427 . 

ol 1 p-vinful h p due to 1943 Aag 

cpsir in bums of hand 1943 Dec 

tub culos s 194 Ap i! 56 ^ 

Jugul r comp es on t st 19* 


f r 


m* 


522 


1944 


e te nal ven puntlur 
Inlemai^'^ven puticW e JW4 A S 
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23 AND 24 (1942-1944) 
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Keller operation for bunion J943 
Aug 1048 

Keloids 1042 Feb 272 
Keratitis e lagophthalmos 1043 April 
412 

neuroparalytica 1043 April 412 
Keratosis of lip precancerous 1044 
Oct 1065 

Kernig sign 1942 April 520 
Kidney ectopic 1944 Aug 934 
infection following abdominal surgery 
1944 June 556 
injuries 1942 Oct 1390 
pelvis and ureter duplication of 
1944 Aug 910 

penetrating wounds 1944 Feb 87 
Kinks intestinal obstruction due to 
1942 Feb 28 

Knee arthrodesis of Stader splint m 
1942 Dec 1563 
bursitis 194’ Aug 1156 
derangements surgery of 1943 Feb 
181 . . 
dislocations 1943 April 501 
CTtensor apparatus rupture of 1943 
April 504 

housemaids 1942 Aug 1156 
infrapatellar fat pad lesions 1943 
Feb 191 

injun s 1942 Aug 1153 1943 

Apr 1 497 

nterarticular fractures mvolving tub 
erosities 1942 Aug 1161 
h amentous injuries 1943 Feb 195 
April 499 500 

loo e bodies in 1943 Feb 194 Apr I 

ossifying eP'P« losteal hematoma 
1943 Feb 192 

emilunar ea Mage f fcluje d iloca 
tion 1942 Aug 1158 
lesions 1943 Feb 188 Ap il 
SOI 503 SO) 507 
Mbercnlos.) 7W Aprf 573 

K„Ts°pr.i"ed^JpMbu™7P« 

Kr‘4rMac? .r^e )C,„. 

539 

LABOR an Igesa nd anes.hea.a .n 7P« 

m'Sdae 7W 
„„d„"cror.n"id.« paoen. 

r»ri.”da. « >5' ) ■" '=’« 


“C“°n96 Seo >5“ 


Labor cyclopropane anesthesia for 1943 
Feb 59 

debvery room set up during wartime 
1943 Feb 133 

local infiltration anesthesia for 1943 
Feb 153 

Laboratory aids in diagnosis of adrenal 
tumors 1943 June 845 
Lacerated nerves at wrist repair of 

1943 April 487 

Lacerations of arteries 1943 April 360 
of birth canal repair cyclopropane 
for 1943 Feb 62 
local infiltration anesthesia for 
J943 Feb 155 
of brain 1943 April 390 
of chest wall and lungs 1943 April 
479 

of eyelids 1943 April 430 
of heart 1943 April 484 
Lacntnal sac extirpation of in traumat c 
dacryocystitis 1944 April 354 
Laromectomy bilateral for rupture of 
6fth or fourth lumbar disk 1943 
Oct 1350 

for intervertebral disk lesion 1944 
April 4/0 

for lymphomas of spinal ep dural 
pace 1944 Oct 1241 
for spinal cord tumor 1942 Feb 279 
pa tial for ruptu e of fifth or fourth 
lumbar disk 1943 Oct 1340 1349 
Lane no hand touch instrument tech 
nc 1942 Feb 94 

Lan enbecks operation for cleft palate 

1944 April 371 

Lapidus operation for bun on 1943 
Aug 1048 

Laryngeal nerve recurrent injuries at 
thyro dectomy 1942 Feb 233 
paral} s s after thyroidcctomj 
1944 June 496 

Laryngectomy for carcinoma 1944 Oct 
1090 

ment 1 preparat on of intlmt 
1944 Oct 1090 
postope ative care 19 11 O t 
1097 

preoperative preparation 19l> 
Oct 1092 

total technic I9tt Oft 1091 
La yngofissure for nrrlnnn i J94t 
Oct 1090 

Laryngosc pc mtroducll n In en lotn 
cheat intubati n 7p; June 9I7 
Laryngoscopy direct l<fnl nnr thes a 
for 194 June 67j 
larynx ca ci oma (jet jos9 

roentgen treatment 19U Oct 
emergency surgery of 19 i Oct 1346 
operations local nne ll e h for 194 
June €61 
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Lasigue sign 194 April 5 0 
Lateral ligament in;u»f i94i Apnl 
499 

leg ampuisitcisi IP4J April J45 
«i er pliitlc luTEtry 19-li Aug IOS6 
Lcgg r«thM di«a5< painful f»pa due to 

1943 Aug Ml 

Leiomyoma of Ktum submucosal 

1944 Aug 90r 

Leiomyosarcoma of stomach IP-I-# Feb 
67 June 612 

Leo iniunes, iP4J Ap 1 4 0 
Lcufcoc diR$ bacterial f94 Apnf S05 
Leukocytes, presers non In sej igt ated 
b! d }f>4 Dec l7}0 

Leukoplakia c! t ngur prccanctrous 
2944 Oct 1064 

of x’uha p ecance ou iP4-t Oct 
UU 

Lewisite 294 Oct t4J9 
LmmcRtaus injunn of knee 2943 
t b 19S 196 April 499 SO} 

L gamenfunj Casnim hypertrophy of 
1944 Apnl 473 

Ligation of perforating xens tP* 
June 937 

of saphenous sein 294 /one 9J4 
Light ng in industry 194 Aug 1016 
Lmb « Uftul 2944 April 447 
Lp eatcinoraa 1944 Oct lOM 

prtmal gnint I slons 2944 Oct 

1064 

mfuries 194 Aug 1019 i031 
Lipfodof injection intrab oachul anes 
th ia for 294 June 672 
int oduction and temosal fo ipino 
gram studieo 294 June 857 
Lipoma of stomach 1944 June 607 
of rectum lubmacosai 1044 Aug 
907 

Lister frfll operation in eyeball cbbcI 
atlon 194 O t 1365 
Lfver drtboslj splcnecloiny for 294 
Feb 56 

inf cllotis In and about postopcratlse 
2943 June 728 
jnjorfes 2943 April 587 
penetrating wounds 2944 Feb *5 
rupture of 2944 Aug B7S 
s unds CO guium contact method in 
1943 D c 1675 1632 
Lobectomy ft br nchiectosfs 194 
June 689 1943 D c 1545 
intrab hr teehn c 194 June 692 
toaralQuet trcJialc 394 June 
691 

fo carcinoma of lung 2P4 June 
707 

in modem tvar surgery 1943 Dec 
1545 

Local anestbesh S e A sth so let 
Issue metabolsm 7P4J Apnl 552 


locator for ga body finder 1943 Ap li 
■315 

Lodge s lechn c tot rel cl of d form ty 
fr m facial palsy 1943 Oct 1435 
Loose bod cs Id knee jO nt 2P4J Feb 
194 April 504 

Lumbar punctu e m p obable brain 
tumor cautions 1943 June 9a 
r gon ruptu ed inierserieb ai disk in 
294 June 865 

jfljpith tomy 1943 Oct 1327 
for s-ar cose ulcer 194 June 943 
sympathrtic block for sasodilaUticn 
contmu us caudal soe them !o 
2944 Dec 1573 

ganglia mtrrnjpu n of tepube 
trasersng indicati n and t cb 
ric 1943 Oct 1323 
p ocaine block of 2943 Oct 
1322 1944 June 547 
urtu obthotoray 194 June 845 
LumbouCT 1 anom I » 294 Apnf 

573 

)o nt low b tk. and scat e paia eng 
mating i JP44 Jun 723 
region tniptu td mterve I bral dak m 
294 jufle 865 

Lung abscess 194 Ap tl 424 1943 
Oct 1448 2P44 Aug 8S1 
penictliin in 7P44 D 1294 1293 
blast inju « 2943 Ap il 482 Dec 
1593 

cattin ma 294 June M 
primary 2944 Aug 839 Oct 5100 
fomplc li ns poJloperat e 1944 

« j »,.» 

dra nage f om control of flu d bai 
nee 294 D c 1772 
emphysema 194 Ocl 1382 
lac rat ons 2943 Apnl 479 
n sloperal ve inf ctions b motne 
spy 194 Dec 16W 
p [p^ IP4 Aug 20S2 0 1 J3S2 
resection in n r sargtry 2943 D c 

she^Iragmcnti In 2044 ^c 
lub rculos s Sec Tu^trt f j i j* 
erf 

Lute 2944 Oct 1054 
Lymphad ncct my rvt 

anoma of cervu uten 3944 Oct 

L>*t5ad«i Us pen » n 7W4 V c 

Ly^S^anctisof hand 2W Ap 1 

pen ciii n in 1944 D c 2297 
Ly^orua of pinal ep du al pace »» 
li^nl 2944 Ocl 3228 

.py 

D c 1«1 
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23 AND 24 ( 1942 - 1944 ) 


1>33 


ilACET inosion m McBride operation 
for bunion 1943 Au? 1050 
Mackenty s T mo-ion for total lar>*nfrec 
tomy 1944 Oct 1094 
Madura foot 1944 Oct 1048 
Maduromycosis 1944 Oct 1048 
Mag ot therapy m chronic asteom> elitis, 
194^ April 590 

MagiU tube in nasotracheal intubation 
1942 June 914 

Ma'Tiesium bums 1943 Oct 1252 
Malar bone depression o\cr repair with 
diced cartilage grafts 1944 Apnl 
418 

fractures 1943 Dec 1609 1944 

Apnl 340 

Malmgering in back injuries 194 
Apnl 523 534 

Malleolus fractures about 1942 Aug 
1133 

Malum coxae senilis 1943 Aug 946 
Malunion in fractures 1944 April 429 
Manchester Fothcrgill operation for 
uterine prolapse 194 June 831 
Mandible fractures skeletal fixation in 
1944 April 381 
Stader plmt m 1942 Dec 1577 
Mand bul r nerve injury m jaw fracture 
194 Aug 1039 

Mir e Strumpell disease of pine 194 
April 544 

Massage in fractu es 1942 Aug 1172 
n peripheral ner\e lesions 194 Aug 
1190 

Mastectomy radical for caranoraa 
194 June 721 
of male breast 1944 Oct 1119 
Ma toid fistula repair with diced car 
Ul e grafU 1944 Apnl 418 
Matas compressor in arteno enous aneu 
ry m 1943 Oct 1384 
MaxDIary sinus infection m fracture 

MaTmofaml <ur-ery local ancstlcsia 

Mir. rcui^'l'oc'bln.o «« 

< nr, for bun on 1943 
McB ide pent on lor du. 

\ug 10^8 appendectomy by 

McBumey mci lou 

Media tmit s ‘tnimentaUon of 

ago copy a^a « 

eophagus 1W4 April 4 8 

Medastnum nf«t compLcations 

Medical on 505 

rel t d to 1943 April 548 

Mediotarsal ampuUU ns surgical 

Melanoma ,,9 

Xn”'l”«" am «S 


Melena 1944 Feb 29 

Meningeal bemonhage m bead injuries 

1943 Dec 1632 
Meningioma 1943 June 797 
Meningitis following head injury 1944 

Dec 1454 

suppurative «econdary pemallin in 
1944 Dec 1296 

traumatic penialhn m 1944 Dec 
1393 1398 

Menopause artificial estro ens in 1943 
Feb 118 

estrogen therapy 1943 Feb 116 
Mental disease surgical diagnosis in 
194 Dec 1741 

Metabolic rate basal in mental case 
194 Dec 1 51 

Metabolism local tissue 1943 April 552 
hfelastases painful x ray aiulgesfa 
194 Apnl 608 

bfetbednne u% m spinal anesthesia 

1944 Dec 1382 1385 I3S7 
Mikulicz operation for caremoma of 

r ht colon 194 June 773 
1943 Oct 1269 

modified complications 1944 June 
509 

repbeed b> end to end ana tomosis 
with use of ucc nyUulfathiazoIe 
m colon surgery 1944 Feb 238 
Miles one sta<'e abdominoperineal k 
section of colon 194 June 801 
1943 Feb 235 

Miller Abbott tube m postoperative m 
testmal distention 1944 June 568 
Milligan and ^forgans operabon for 
hemorrhoid t942 June 821 
Mole hairy ben m 1944 April 328 
pigmented of face and neck 1943 
Aug 1059 

^lorbus coxae enihs arthrodesis of h p 
m 1943 Oct 1424 1425 
Morphine m bums 1943 Apnl 318 
m shock 1943 April 325 
in war mjunes 1943 April 318 
neostigmine methylsulfate with for 
lehrf of pam evaluat on 1944 
June 718 

preoperat e u^e 1944 Dec 1377 
1385 

Motor mechan m of small intest c ex 
perunental stud es 1943 Au 1111 
Mouth emerg ncy surgery 194 Oct 
1345 

organisms n wounds 194 April 383 
Mucormjco is 1944 Oct 1061 
M cous c>st of rectum 1944 A ** 90S 
Mucus post thj ro dectomy 1944 June 
499 

Muscles extra>ecnbr Injunes 1943 
April 438 


5534 
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Mux5fS injuri 5, tmffgcncy irtatmcnt 
1^4 Ort 1421 

tdu at f) in peripheral nene k ten 
}94 Auc H'>1 

Muscl pint HR Inciion appeiil«tin> 
l> 2V4 Ttl) \ 

( t d aimce of perm phric »bsc 
194 Fcl 1S6 
Musta d fa 194 Oct J4i5 
M Ihena r a\lj thymic turnon in 
1943 Aug 1076 
\U< t m3 1944 eXt 1049 
Mvfltc c anulomas timuhtins RaU 
n n{ d ‘case 1944 Oct !W4 
\! I g I hy n ! agno i of ipliul cp 
Jural Ijmph il tumor 1944 Oct 
S7t8 

Ml 1 ma mull pi 1943 Aug JO 0 
M>ei mab a ifl-fJ Ap 1 303 
Mioma ( t ma it 1944 Jun tOI 
ut nrt I d 3ti n. f r operation 
1V43 F b S 


Sah, Sm ih r trrsen in fraetur f 
n k of 1 mu 3943 Ap 1 5f0 
i Hanged and bone grafta for arthro 
d«u of hip j int 194J Oct Mt3 
N olpi poltTumatc I94J \pr I 
396 

\av t S at 0 N o 

eptum d 1 c tt n 194 Feb 3£0 
fw all ft nr ibe a I 394 
June (66 

N Mima IJary p o lut fractur ab ut 
1943 Dec 1607 

Sa pharynx catetn im superaoltage 
r ntgen therapy 1944 D c M30 
N k diss Cl n plus rad um (ft tan er 
of tongu 3944 Oct 1082 
{ acture of fP-fJ April 44S 
pi nt ns in 394 Oct tJJS 
frattu d 1 cal on 3943 \pr I 391 
ope ations abouf an sihe for 3044 
Dec 1467 1468 

p gmeni 1 nev of JP-f^ Aug 1059 
N dl ng In suba omial bu sUis by 
fluoroscopic ont 1 394 June 

888 880 

f per neaf pa 394 Feb 153 154 
Nei 5c lan inf cl n S C norrh « 

N 01 sphenamin in taphylococtal fn 

feet ns 394 Ap 1 403 
Jscosligmmc \\ th tn rphlne for 1 el f 
psm evaluat n 3944 June 718 
Neosynephrin us in pmal nnesthesi 
3944 Dec 1382 1385 1387 
Nephrectomy ic hnfc 394 June 830 
N phrit acute postop atse 3944 
Jun SOS 

N phr 1 thiasu See Cafcjf «» / 


Nfine block syBpatbef c, of J ner i 
treniily 1943 Aprfl 363 
of uw>eT ext em tj 3943 April 
364 

suture opcraixe Ka iff Aug 

1197 

Nerves lacerated at w-nst repai of 
3943 April 487 

penphe a! repair with tanislum me 
and foil 3943 D c 149l 
Nf vous disord rs rtJation t industnal 
(rauma 394 Aog 1J4T 
traumal e 3943 April S89 
system central nfctlions of peiadllin 
in 1944 D c 1389 
effects f 1 auma on 3943 April 
377 

Ncuralga gl s«opharyti al 1944 Aug 
939 

N unt s sebt c X ray atulgcaa 194 
Aprl 606 

N UTOci fulat r> asthen h>perthyTmd 
tm and l94S June 767 
S u olibroma of si mach 1944 June 
607 

\ urogenic bladder 1 atm nt ft 
anile spiral injury 1943 Dee 1505 
\ uroma aeou t e 3943 Ju 798 
Neo <1$ i arixiei) in spi al mjur s, 
394 April 548 

po tcoftcu sional fP43 April 399 
Nfu u gers an Ih »a for 3944 Dec 
1463 

Neutosu g fsl rtl f of psm 394 Fso 


161 

N utofomy gl ssophaiyngeal 494 
Feb 174 

rtlrogawt an of tr S m n 1 
m Feb 162 
Neva bl 1944 Aprd 329 
p gmented of fac and riecK 19 3 
Aug 1059 

Nevb m hemorth gc d ««< «tamn 
fv fB 3P4J Feb 82 85 
immedial care 1943 Fb 73 
Te<u itaion f 1943 Feb 5S 78 
N«laa operation for recu cnl d loa 
ton of should 394 Ju a 

N trou 0 tde anesih i m 
surgerj 4P4 Oct 14S9 
Nils submuc sal ( t rtum 19 

^*^hvn^outh techn c in trum nl 
m Fb 94 

sutures 394 Feb 101 . 

Nonun on in f a tur s epr at V 
lems In 3944 Apr I 422 
Nose cleft tp 194 Feb ItS 
longaled tip 394 F b 264 
emergency surg ry of m va 
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No«e fractures 194 Feb 253 1943 
Dec 1607 

fresh closed reduction 194^ Feb 
255 

healed deformities open reduction 
1942 Feb 257 
hump 194 Feb 264 
loss of tip and ala 194’ Feb 266 
operations choice of anesthetic 194 
June 661 

saddle 1942 Feb 262 1944 ApnJ 
407 410 

^\ar injuries 1943 Oct 1463 
ivide tip 1942 Feb 265 
No\ocam block for rebel of chest nail 
pain 1944 Dec 1412 
injection in subdeltoid bursitis 194 
Aug 1069 

AucJeus pulposus ruptured 1943 April 
394 463 

surgery without laminectomy 
1942 Feb 196 

Ober sign 1942 April 521 
Obstetrical hemorrhages 1943 Feb 91 
Obstetrics continuous caudal anesthesia 
in 1943 Aug 1196 Dec 1566 
c> dopropane anesthesi m techmc 
1943 Feb 59 

delivery oom set up during rvartime 
1943 Feb 133 
m home 1943 Feb 45 
local infiltration anesthesia in 1943 
Feb 143 

parasacral anesthesia in 1943 Feb 
160 

Rh factor in 1944 Aug 825 
syinposjum on 1943 Feb 1 
\*itamin K m 1943 Feb SS 
Occupational therap> in fractures 194’ 
Aug 11 9 

Olecranon fractu es 194 Au 1122 
OleothoraT in pulmonarj tuberculosis 
194’ Feb 280 

Operating room air of htn ti g contam 
ination b> 194 Apnl 364 366 372 
Operations complicat ons of s>mposium 
on 1944 June 491 
gelatin olulion intra enou ly as sup 
portne measure 1944 Dec 1310 
Operative wound infection of 194 
Apr 1 330 

minim zing contamination of 194 
Apnl 357 

Ophthalmia s>mpathetic 1943 Ap « 
422 

Opiates preoperative O'* 1944 Dec 

1377 1384 1385 
0 al See ilouth 

Orl t injunes 194 Oct 13SS 1943 
April 437 
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Orbit obliteration partial or complete 
1943 Dec 1609 

war wound 1943 Oct 1461 Dec 
1609 

Orbital nm depre sed fractures of 
1944 April 340 

water inflated balloon in 1944 
April 343 

Orchectom> bilateral for carcinoma of 
prostate gland 1944 Au<» 943 
Oct 1203 

subcapsular in advanced prostatic car 
emoma 1943 Oct 1367 
OrchiopcT> technic 194 June 851 
Orr treatment of compound fracture of 
femur 1943 Dec 1638 
of chronic osteomyelitis 194 
Apnl 586 

of compound fractures 194 Au*’ 
1135 

Orthopedic surgery anesthesia for 1944 
Dec 1462 

reparative problems in 1944 Aj ril 
420 

^toposium on 1943 Aug 927 
Os cafas fractures Stader reduction 
fixation splint m 1942 Dec 1557 
1943 Feb 291 

O good Schlatter s disease 194 Au 
1153 

O$$if>mo epiperiosteal hematoma of 
knee 1943 Feb 192 
O teitt> defo mans chron c sderosing 
osteitis and differentiation 1944 
Aug 767 

fibrosa cysuca chronic sclerosing 
osteitis and different ation 1944 
Au 768 777 

sclerosing chronic d fferential diag 
Dosis 1944 Aug 762 
report of cases 1944 Aug 7i0 
treatment 1944 Aug 769 
Osleoarthntis of spuie trauma and 
19 2 April 546 

O teochond itis dissecans painful hips 
arisin from 1943 Aug 964 
of knee jo nt 1943 Feb 194 
Osteochondromatosis of knee joint 1943 
Feb 194 

of shoulder 194 June 8S6 
painful hips due to 1943 Aug 964 
O teo me sarcoma scleros ng ch onic 
sclerosing oste Us and different aUon 
1944 Aug 766 774 
tumors 1943 Aug 1019 
Osteoma of kull removal diced carti 
Jage grafts for repa r of depression 
1044 Ap il 414 

Osteomjelits chronic 194 Aptfl 
581 

in jaw fracture 1942 Aug 1035 
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Ost omjel lis oi jiws J944 ApnJ ^92 
trauma and 19^4 \pry jf, 
ptmall n in J944 Dec 1298 
0*t o5>nth«i e^tra amcular and artic 

th O' >■? 

Ostfoiomy Brackett mod fied /w 
Feb 123 

double w dg^ fn separation of upper 
lera ral epiphysis 104 Feb I3i 
subtrocbanlenc fo ! tih Inrlure of 
neck of f mu iP4j j,, 

»n vacation of upper f moral 
PpMus 104 Ftb 122 123 
^ *" injuries 1044 Dec 

Aur^* 953 ^ 

On y honnone therapeutic r 1 JP4J 
rcb 113 

tumors djajmojis laborators aids 
1043 June 842 

indmbons for operation }043 
F b 7 

0x3 gen th rapy in heal itiju es 1044 
Dee H47 

ta postoperative Initslinal dsienilon 
1»44 June ST2 

« UOUfld thoclc t043 Apr! 325 


Packuic of uee us in posfiartum h mor 
hag 1943 Feb 9J 
radgeu dfrmatotn 1044 April 251 
Pag t * <1 sea** c( bone eh onlc kI ro 
Ing osteitis and di0 rentlatron 
1944 Aug ?67 775 
of mal breast 1944 Oct Itl8 
Pwn abd minal of allergic orir n 1P4J 
Jvn aS7 

unu ual hernia producing 1944 
June 731 

in chest diseases jp43 June S 0 
inguinal as early maalfcstation of 
bladder neck obstniction 1944 
June 715 

produced by Intra puiaj turn r 5 ma 
latins pain caused by gallLfadder 
disea 1944 Aug 893 
relief neu osurgica! }94J Feb 161 
use of morph nc n ostigm ne for 
1944 June 7J8 

X radiation for 194 April 601 
saatic n th partlcuh reft nc lo 
lumbosacral joint and Intervertebral 
disk syndrome J944 June 723 
V isc ral w th sUn man fe tatjom 
1943 June 858 

Painful h ps In adults I94J Aug 946 
Palate cleft congen tal correction of 
1944 Aprrl 370 


23 AND 24 (1942-1944) 


Palmar fasda cxdslon m Dupuytreas 
contracture 194 June goi ^ 
space infections 194 April 475 475 
hypoglycemia due 

1 ! t cell 194 D c 1663 
carcinoma 1944 Feb 24 
diagnosB IP43 June 730 
jn jaund c d patients 1943 June 


In nonjaundictd paticntr 1943 
June 739 

O f 194 Dec 1677 1944 Ftb 2S 
head ad n carnnoma of rad ol pan 
creatoduodena! resection for 1944 
Dec 13 0 

penetrat ng ivt>und» 1944 Feb S7 
re««tl B one sta e J94J June 759 
pedal pr blems in 1943 June 753 
»«o stage 1943 June 757 
su gery of 1944 Feb 16 
tumors d gno is 194J June 847 
wounds 1943 Ap il 570 
Pan atic futuU avo d ng !n esect on 
of pone eas 1943 June 760 762 
tissue benign in stomach 1944 Jon 
610 

Pane at c duod na! re cti r f <a 
on ma of pane 1943 June 758 

Pancrfallcodu drr t my one st ge 
1943 June 59 

PancTealieohepatlc vndrome 1944 

Feb 2? 


Pancr at tss cut 1944 F b 20 
hem nbage 1944 Feb 30 
Intrnt lial ( ilnsatou ) 1944 F b 
21 

comm n duct erplo abon In 1943 
Ju e 693 

in bit ry tract d seas 1943 Jun 
640 

r ncr t lu d nectomy radical fo 
deno a t noma of b ad of paQ 
f a IN4 V 1370 

fo carci ozna of ampulla of \ster 

ff>44 Juji 640 

Paracotcid dal granu! ma 1044 Oct 
1054 

ParafTn sp ay la boms 1943 Oct 1240 
P r l>tc Ifus 1944 Ju e 560 
Par sacral anestb a obslet c 1943 

F b 160 

Parathyr d rI ds m thyra d etoiny 
m Feb 235 

turn s d gnos s bbo tory a 0 
1043 Ju 846 

ParaUiyrodct ray 194 Ap d 635 
p t b I blott ( Jl ' t “ 
1 an pa » m4 D c UlI 
lUDjbs I jeel n 1 «t«lt tb 
phi b t S, 2P4J J 



INDF\ TO \OLi/\iES 22 23 AND 24 (1942-1944) 1537 


Para\crtebral sympathectomy m chronic 
thrombophlebitis JP-tJ June 840 
843 

in thrombophlebitis 1944 June StS 
in \ascu!ar disorders 194 Feb 210 
Parham Martin bands 194 Feb 109 
Parkinsons di-ease hjperthyroidi m 
and 1943 June 73 
Parotitis acute postopenit\e manaRe 
ment 1944 June 603 
Paredrine use in pma! anesthe la 
1944 Dec 1382 1385 1387 
Patella articulating surface fracture of 
1943 April SOS 
chondritis 1943 Feb 194 
dislocations 1943 Apnl SOS Sf4 
cxd-ion indications for 1943 AprT 
506 SIS 

fractures 194 Au" 1164 
Patrick sign 194 April 521 
Pedicle flap choice of for pi tic and 
reconstruction surgery 1944 Dec 
1472 

grafts 1943 Aug 1034 
Pelvic abscess foPowing abdominal sur 
pery 1944 June SS6 
cond tions acute diagnosis 1943 
June 852 

infection indications for opent on 
1943 Feb 8 

phle«Tnon or abscess followine perf ra 
t n of appendis 1944 Feb 138 
\ein8 phlebothrombosis of 194 
June 945 953 

Pelvi renal and u eter dupl cat n 
1944 Aug 910 

pemcilln 194 April 325 1943 Au 
”63 11 0 

dnicalues 1943 Au 1171 
n ^ute infections IW Dec 1294 
„ bnm at, cess Pec 1389 

n bum inftcuon IMS Due 15>8 

„‘2ntral n noui system .nfecl.om 

n’ch «« Dm 1298 

n compound Incturcs ol f mur IMS 

„tomlmfect.onmAddnonsdoc3sc 

,5« JOP' Dec 139 

in epidural ab cc«- 

n h mothora^ ^ ^ 35 , 

rr — — 

Dec *^34 ..gQ 

;r”Ec.c' "mp cma «« Dc 

„”,Suma.,c m.um8,us «« O'- 

1393 1398 


PenicOhn methods of administration 
1944 Dec 1290 
toxicity 1944 Dec 1294 
Penis caranoma amputation and aden 
ectomy for 1944 Oct 1216 
clinical stud) based on 138 ca<<s 
1944 Oct 1211 
incitin'' factor 1944 Oct 996 
Pentobarbital odium anesthesia dura 
tion of relation of vntam n B to 1943 
Au'' 120a 

Pentothal odium anesthesia 194 
June 925 

emergency surgery 194’ Oct 
1490 

in plastic surgery 1944 Apnl 477 
Peptic ulcer 1944 Feb 50 

bleeding 1944 Feb 30 32 53 
Dec 1285 

chron c surgical management 1944 
June 618 

experimental production role of 
ga tne juice in 1943 Au<' 1091 
Fin terer s operation 1944 June 
621 

gastnc re cclion for 194 Feb 40 
June 737 

gastro ente ostomy for 194 Feb 
37 1944 June 620 
intractable 1944 Dec 128? 
obstruct on in 1944 Dec 1284 
perfor ted 1943 June 853 1944 
Feb 51 Dec 1282 
postoperatne management 1944 
June 630 

preoperatne present on 1944 June 
630 

recurrent 1944 June 623 
gast ojejunoc he fLtuIa compli 
calm 1944 June 625 
subtotal gastrectomy for 1944 
June 620 

su gical a peels 1944 Dec 1282 
mana ement 194 Feb 31 
th t does not respond to medical 
managem nt 1944 Feb 56 
Pe foration m di erticuhtis 1944 F b 
180 181 

of peptic ulcer 1943 June 853 1944 
Feb 51 Dec 1282 

Penappcndiceal abscess 1944 Feb 
137 

phlegmon 1944 Feb 133 
Pen art cular mflammabon of elbow 
X ray anal c 194 Apnl 604 
Perica d tis acute suppuratii e 1942 
Apnl 432 

suppuratne acute pcnicfllnl 1944 
Dec 1295 

Penca dium Inj ncs 194 Oct 1383 
Pend \ rticular ab<cen 1944 Feb 181 



ISDF^ TO VOI UMtS 


15?S 

r r I epatic infections posJoperathe 
1043 Jufi 723 , 

V neai ex n J carcinoma of aa«j 
and r turn 1944 O t IISS 
hem a I H resection of t«t«m 
iOJ-f June 6 9 
; t Cl 194 Dec 16S$ 
pair f ruptured membranous u t 
\h 3 1944 D c ItOS 
p n aM m nai ^olffun noontJ I om 
I ranc ith tnufltpU Injuries to 
\ a urs ai t atmenl % ih eccos 
n 1944 Aur '552 

p n phnuc ab^e s 194 < 

1 ainacc by Ind 1 n 2« F b 155 
P n he ai n rie les n phj sloth ap 
in 194 AuB JI8^ ^ , 

pa with tantalum me and lou 

jMJ Dee 14'>1 . , . . 

a nilar d seas r lation to Industrial 
trauma 194 Aor 
P eri ml paee neettneo^ 

153 154 , 

P It ndmltis chr nlc nanpccift 1944 

1 'toneum f re sn b d es m 1944 

F b no , . 

left at operation JW4 ^ ^ 

u cfal Inf etions 194 Sp d '♦5' 

P \ mtlS 194 Apr I 437 

ti treatment 194 \t nl 4SI 

oppentS >«» 
balerolow 7f-» 

nt I oI fluid bal nc in 194 Dec 

c Ii”e*ccai 1944 F b 100 
m infano and childh d 1944 Feb 

p,”llnl» IMJ »«']?' „ 
on Utnococcal p imary 1944 Feb 99 
Ml peratse »n gastroduodenal sur 
‘ gcry 1944 D c 1363 

p„ «tlon l« Ap'il . 

see ndiry to ntestmal ot> trucil » 
,944 F b too 
Ortail OB Ol spitentl e«l 

nihoKlelo 194 ^9 ml 

streploco a! p maiy _ 

sulfonamde prophyUs s 1943 A«R 

m surgery f U ge bo I 194 

use t^LroV (tta o to 1944 Dee 

PclrStM C5« e P» k '[ST »«' 
coinpoootl loioti ol iWoll 

Ph?,BoS«l tat. I t P W »« 

Pb'j^frbr &v "S:" 

“ oe the to I r tP-> June 61! 


Pharynx caronotna roentgen treatoent 
1944 Oct J015 

emergency surgery 194 Ort 1345 
operations local anestbm !o 3942 
June 661 , , 

rbetwhromocyloma surgial : mosai 
headache and paroxysmal h>-pcTttns:oa 
bef re and after 1944 Aug 922 
PhUbiih migrans 194* ^ , 

PM bol ths of rectum 1944 Au MS 
rhkbothrombosis, 1P4 June 54S 

!« rb 

jrx:i9. 3»e ,tt « 
rbtJS'dAdJJns,-!! 3«..« 

Ph/^on penappendiaal 1944 Fb 
ixUc foil mfi P« foralion ol sppen 

-SL ... 

nary .Jf;. „ cf to indu 

Phinea condiiion reiot n »> - 

™ rf.l .eeWent. 

eumlnslim m tnmtil e»* 

« '« 

rJ'1^9,9l9lU9 994o,C.mi 

194, A.S >■>» 

rS V’"' 

June 846 . -qq 

6® pit"' 
fn"ti.t"i'"»' 

rf-VrS?!"’" 

union 1944 ju 


1539 


rn)E\ TO \OLUMES 22 23 and 24 (1942-1944) 


Pituitary adenoma 1943 June 799 
gland tumor? diagnosis laboratory 
aids 1943 June 84S 
Placenta praexia 1943 Feb 97 


management in home 

1943 

Feb 

49 



premature detachment 

1943 

Feb 

102 



management in home 

1943 

Feb 

52 



retained with hemorrhage 

1943 

Feb 

96 



Plasma as blood substitute 

1942 

Dec 


1717 


estimation of amount required 1943 
April 337 Oct 1236 Dec 1576 
in burns 1942 Au^ 1220 Dec 1/68 

1943 April 329 578 Oct 1235 
Dec 1576 1944 Aug 798 

estimation of amount reqm ed 

1944 Aug 804 

m hemorrhage 1943 April 336 
in wound shock 1943 April 33S 
p eservation of 194 Dec 1722 
substitute gelatin solution as 1944 
Dec 1300 

u of indications for 1943 Ap il 


Pla tic procedures m malignant mel 
anomas of skin 1944 April 337 
repair of scalp wounds 1944 D c 
1456 

su gery 1942 Feb 253 
anesthes a for principles 1944 
April 474 

as related to war surge y 1943 
Dec 1603 

department of m mil tary hosp lal 
1943 Dec 1603 

of nose anesthc la for 1942 June 
pedicle flats ch icc of 1944 Dec 


1472 

practical applicat on to cctrermli s 
1943 Aug 1030 
s\ mposium on 1944 Sept 251 
Platelets preservation i ref gerated 

Pleurisy 194’ Ap 1 

Pneumococcal empjema 

pemonitls Pnmar> m child en 7P44 

Pneumonectomy for brcnch.ectas s IP. 


Pneumonectomy for bronchogenic car 
einoma 1944 Aug 847 Oct 1100 
for caranoraa of lung 1942 June 
706 

in modern war surgery 1943 Dec 
1545 

total for broncbiogenic carcinoma 
management of bronchial stump 
1943 June 881 

Pneumonia penicillin in 1944 Dec 
1295 

postanesthetic 1944 June 515 
postoperative 1944 June SIS 
Pneumomtis postoperative 1944 June 
SIS 

Pneumonolysjs extrapleural 194 Feb 
284 

intrapleural 1942 Feb 280 281 
subcostal 194’ Feb 284 
suprapenosteal 1942 Feb 284 
Pneumoperitoneum transabdominal 

1943 Feb 177 

Pneumoroenfgenography 1943 Feb 
177 

Pneumothorax artiflcial m pulmonary 
tuberculo is 1942 Feb 280 281 
m chest injuries 194 Aug lOSO 
Oct 1379 1943 Apr:} 478 
tension 194 Aug 1080 1943 Ap il 
474 475 

Polya method of gastric resection anti 
colic for duodenal ulce in 
long walsted tbm persons 
1943 Oct 1410 
Hofmeister modiflcat on 194 
June 743 

rctrocolic for duodenal ulce in 
obese patients 1943 Oct 
1405 

Polydactylim plast C surgery 1943 
Au 1039 

Polyps m colostomy 1944 June 512 
of colon 1944 Feb 161 
colectomy for 1944 Feb 169 170 
elect ©cautery removal 1944 Feb 
168 

sigmo doscopy in 1944 Feb 167 
of stomach 1944 June 607 
sleeve resection n 1944 Feb 72 
P ntoca ne dosage 1943 June 685 
P pliteal bursitis 1943 Feb 196 
Porro operation loc 1 infltration anes 
the la for 1943 Feb 158 
Postconcussi n neu osts 1943 April 399 
> dr me 1943 Ap 1 397 
Po tnasal p ck 194 June 665 
Postoperati e care m su gery of tomach 
and d d num 1944 Dec 1353 
complications chemotherapy 194 
Dec 1593 

d gnos 1944 Jun 502 
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I stopcrathe compljotlonj f otit Intern 
hi i point of vS w I9H June 501 
list f 1944 June 503 
i.mpojum on t!!44 June 49| 
infe lions 194 Apnl 331 
sulfonamide theranv S94 D« 
1593 

irii tinal adh« om pr \en{ on and 
surgical trealment 194 Feb J7 
shock 194 Oct 1300 
P tpartum hemo rhart /fi4J Feb SJ 
9J 

P tural drainace in compound tneture 
of femur i94J D<c IMS 
P tcarccr us lesions 1944 Oct 98S 
Pr gnincy h 3 -pe tensae towmii of 
I94J Feb 11 

in ca due jutieftf f94J Feb 3$ 

P •meninol n In Ihreal ned abortion 
1P4J Feb J9 

r opc alive care in ur^jery of bibary 
tract J04J June 673 
of stomach and du <1 num 1044 
Dtt 1353 

med etUoR pbarmac lo cai basis for 

1944 Dee 1377 

P pstellaf burs tit 104 Aug 1IS6 
104} Feb 197 

Pr pondyloi sihesfs 1044 Jon 72S 
P e or drun u«< du g ipmst anes 
the a 1044 Dec ligi J3‘t$ 13S7 
Pe< u e dm-insi !ri tucRS iP-fj Apnl 
S8S Oet 1141 {5S4 Dec I5«!0 
Procaine bio k f lumbi svmpslhet 
ganglia 194) Oct 1944 Jon 

54 S 

P ocl ctomy pe meal 194 Dee 1655 
Pr ct I Ric surgery an thesis fo J044 
D c 1466 

P oct siRtnoidertomy bdom nop rin 1 
one Uge i04 D c 1631 
PrOR terone In iJieeatencd abortion 
1043 Feb 76 

Pro! p« of cord 1943 F b 54 
of lung 194 Aus J052 
of rectum complet peratne repal 
1943 Dec 1697 
of uterus 104 June 827 
P 0 tate care noma alvanccd sub p 
sufar orch dectomy in 3043 
Oet 1367 

symptomaUe e atment eval M on 
of method 1943 Oct 1367 
bilat ral orchcct my lor 1944 Aug 
943 Ot 1705 

supervoltaec roentgen th rapy 
1044 D c 1429 

Ir alment c m.b n d arg cal and 
ho monal 1044 Oct 1201 
p nt c ncepls J944 Oct 1198 
bstruct! n d gnos s 104 Feb 135 


Prostate obstruction Ingu nal pain as 
early tnamf talios jpw June 715 
tumors diagnosis laboratory aids, 
1043 June 848 

P osUtectomy fo caran ma comb ned 
mth hormonal treatment 3044 
Ocl 1203 

transurethnif 194 Feb 13S 
foflosvtng abd minopermeal surgery 
1044 June 583 

Potgrnne in postoperat vt lot* f al 
dufertJon 1044 June 571 
With m rphln for reb f of pain tval 
ualion 1044 June 718 
PjehoRurose (raunastc. \ rsut 0 
Ran e injury 1043 April $80 
Pschoses, surgical dtapao is in 194 
Dec 1741 

Pulmonary See al'O Ismg 
compi cation postoperatne 1044 
Jun 505 

pr vTtit n and sujugmrot 
1944 June SIS 

ed ma post pc ativr 1944 June 507 
embolism 104 June 045 
po toper3liv*e ant cosguUti n th 
np> 1044 June 534 
prevent n 1943 Oct 1304 
vftieus Icatin in d sad •ant g !• 
3044 June 534 

Purpura ih ombootopeme idopathc 
p! nect mv f I044 June 584 
p7 neefomy / 194 Feb 54 

Push b ck opcnl on In 1 ft pall 
1944 Apnl 375 

Pylephf b us uppursti tft scuff >P 
pend ol $ 1044 Ftb 141 
r>/TC ob»lruction peopeatve man 
spement 1944 Dec 1353 
r>r g n l t I b 299 

P)U la stc il prtmt > 1013 June S06 


Qu£Cino.STEOT tf«t 1941 Aug 899 


RADoa bu It lOf Ap I 475 
nerve le n ph> oth py m 194 
Aus 1195 

rtyl dtu 194* Aug 750 
R rfafi n m/u s / >c *943 Ap I 
410 411 ^ 11TC 

Rid o ulnar separal n 104 Aug 
Rad um care nogen c act v ty 19 
Oet 986 . ^ 

l tment of acute p tope at ve pa 
omw 1044 Jun ^5 
of cart n ma dos. g i 1044 O t 

or'SSi nif n “ 

llS? 

f cctv 2?’ 


r 
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Radium treatment of caranoma of lip 
2944 Oct 1072 
of prostate 1944 Oct 1209 
of skin 1944 Oct 1013 
of tongue 1944 Oct 1082 
of malignant melanomas 1944 
April 334 

vaginal applicator double cross atm 
1944 Oct 1006 

Radius fractures head 1942 Aug 1122 
lower end 194 Aug 1125 
nulumted 1942 Dec 1572 
nonunion in 1944 Apnl 424 425 
shaft 149 Aug 1125 
Stadcr splint rn 194 Dec 1569 
with loss of bone substance \itat 
hum replacement 1944 April 429 
Raynaud s sjndrome 1943 April 365 
Rectal anesthesia with intravenous for 
plastic surgery 1944 Apnl 477 
impalements 1944 Aug 868 
Rectos mold carcinoma one stage ab 
dominoperineal operation for 194 
Dec 1657 

Rectum adenoma 1944 Oct 1143 
anatomy 1943 Feb 256 
carcmoma See Co ctnoma of r<elt m 
squamous cell 1944 Oct 1151 
hern ation two revealin cases 1943 
Feb 247 

nodules submucosal 1944 Aug 903 
prolapse complete operative repai 

1943 Dec 1697 

resect on perineal hernia followin 

1944 June 679 

surgery of preoperative preparation 
1943 Feb 260 
wounds 1943 April 566 
Recurrent larynge i nerve injuries at 
tbyro dcctomy 1942 Feb 233 
paraly is after thyro deciomy 
1944 June 496 

Refn eration anesthesia 1943 Apnl 
375 1944 Dec 1326 
for amputation analysis of 53 cases 
1944 Dec 1330 

method m artcnovenous aneurysm 
1943 Oct 1380 

in evtremty injuries 1943 Apnl 
SS3 - 

Regional ileitis diagnosis 1943 June 
862 ^ „ , 
surgical management and results of 
peraton 1943 June 873 

^h>perp?raUiyroidism 1942 April 621 
Re^Son of colon for caranoma 1943 

ot^r%ht portion of colon 1943 A g 
1121 
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Rccpiratjon artifiaal pole top method 
194 Aug 986 937 
Schafer method 194 Aug 983 
establishing in newborn 1943 Feb 
75 

mechanics of 194'* Aug 1075 
paradoTical 1943 Apnl 472 
Respiratory disca-cs relation to mdus 
tnal trauma 1942 Aug 1247 
Resusatation m industry 1942 Aug 
9S3 

of newborn infant 1943 Feb SS 
78 

Rcticulo endothelial c>tom)cosis or his 
tiocytosts 1944 Oct 10S8 
Retina separation 194 Aug 1025 
Retrogasscrian neurotomy of trigeminal 
nerve 1942 Feb 162 
Retropeiitoneaf hemorrhage 1943 Apnl 
571 

Retroversion of uterus indications for 
operations 1943 Feb 3 
Rh factor 1944 Aug 822 

and erythroblastosis foetaUs 1944 
Aug 827 

in obstetrics 1944 Aug 825 
in iransfu ion reactions 1944 Aug 
823 

testing for 1944 Aug 823 
Rbinopbym 1942 Feb 269 
Rhinorrhea in head injunes 1944 Dec 
1457 

Rib cartilage grafts 1944 April 406 
Ribs itactuzes 1943 Apr I 476 

multiple with skull fracture 194 
' Aug 1006 

I splinting in 194 Oct 1316 

' stnpping n pulmonary tuberculosis 
1942 Feb 284 286 
Roentgen apparatus mil tary require 
meots 1942 Oct 1446 
diagnos s m gynecology 1943 Feb 
165 

in industry 194 Au 987 
in mental case 194 Dec 1752 
in skull fractu e 1943 Dec 1635 
of absc SS of lung 1944 Aug 8 S 
of aneur>sm of internal carotid ar 
tery 1944 June 701 
of bone tumors 1943 Aug 1015 
of caranoma of colon 194 Dec 
I64X 

with acute obstruction 1944 
Oct 1132 

of cholelith asis 1944 Feb S 
of f acturc or d sease of vertebral 
segment 194 April 533 
of p ral>UC ileus 1944 June 564 
of regional ilcitis 1943 June 865 
of pinal CO d tumor 1944 Au 
899 O t 1237 ^ 
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Roentgen diagnosis ol tuberculosis In re 
cru t IP-f Oct 1446 
tocalizaton of foreign bodes iW 
Ocl 1445 

pf phyfaxu of pentonith W4 Annl 
450 

} cardnogenfe actisity Oct 

m 

u as analgesic agent iP4 Ap«J 

f-01 

ir atment I acute postoperatl t par 
OtltH je44 June tet 
of ea cinotna d «t Oft 

1002 

of anus and r tt«m Oct 

nss 

of br ast Ocl 1011 

of msn f«»44 0 t 1016 1)91 

of Ip im Oct 1072 
of tnaie brea i t944 Oct 1120 
of prostate IH4 Oft 1207 
of sijn tQ44 Oct lOIJ 
of Otero 1944 Ort itSJ 

of gas gang en 194 Apr! 410 
of inleei d rounds 194) Ap il 351 
of Ij mphomM 1 pmsl eptdvra) 
pace 2P44 OiJ 1241 
of pn al tum after ubiempora) 

decowp e si n 194 June MO 
of tutnors of ub ry glands )P4^ 
Oct 1431 

lupenoluge ( n mill on soUs> ai 
natter Reed G ne at ito pltal 
1944 Dec 1424 

unst r vareh d I pments 1944 
Oct 1004 

log t AlsdenoB pJ nt la t Autn o) 
mand bJe 1944 Ap i? 382 335 

Rubb X goods ilenl aalJon 2P4 Ap if 
340 

Rupture f bladd 7944 Dec 140 
of intestine 7944 Aug 8S3 
of I V 1944 V«g 878 
of nucleus pulposus 194 Feb 196 
7943 Ap I 394 463 Oct 1335 
of pleen 1944 Aug 874 
of stomach 7944 Aug «82 
of tlKtht 194 Oct 1413 1044 

D C 1401 1405 


SacssticATtov of l ansi $e p occ vs of 
f{{b lumbar vtrlebr 1044 Jun 
72S 

SsexQ J3 ac joint as cause of lo v back 
jyjnplorn 1944 June 726 
Saddle nose 2P4 Feb 26 

repair with nb cart hge grafts 
1944 April 410 

with septal cartilage grafts 1944 
I 407 


Slsaiy glands tumors surgj af treat 
ntent 194} Oct 1429 
Salt bath tonunuous n compound { ac 
Itt e of f mur 1043 Dec 1640 
t at r pr longed Imme on in bene 
fewf effect on wounds 2943 Dec 
1643 

S>a«o CO sufum-contacf method ase m 
swegery 1943 Dec 76 3 
Sapbep a thr mbost ssccndic 294 
Feb 2U 

s In Igatioa of 194 June 934 
Sa coma Etaings J04) Aug 3019 

Jir44 Aug 6S 

of bm t In male 1944 Oct 1123 

of jdn trauma and 294 April S4i 
f st math 1944 June 611 
ol gne scl rosmg ebrone sder s 
tng osteitis and d Semtsat 
7944 Aug 66 774 

Scat BUS anticus jy-nd om 194 April 
611 

Scalp defects unT teral r pair « th 
half be rmg salp 1044 Mg « 
PCmentfd tumo *. 194) Aug JO J 
ouod 1943 Aprs 3 9 1944 lire 
14tD 

Scapula Jraclu ts 1914 Apnl -431 
Scar c ntractures pi tt repair 194 
Feb 273 

Sen s plastic repa 794 F b 2 0 
Sch f T method of a t Coal re p rat on 
194 Aug 983 

Schedule 1 sses m Indu tt I inju W 
m Aug 1257 

Sth Her test tn cafc « ma f cenrU ul n 
/P4l Oct 1190 

SaatM neu tu i raj »» \ sbi 194 
April 606 

paw alh jwn cul r ref c«ct to I m 
bosacral j nt and mterv itbral 
disk s>nd orne 1944 June 723 
Sciatica f om hero ti n t mt rv teb 1 
di Is 7943 Oct 133S 
Scl rod g oslelli hronic 1944 A s 


762 

Scopolamln p pratse isv 1944 
Dec 13SI 13S4 13S7 ^ a« 

Sewtti f t bone plat *294 F b 9s 

99 106 

S dat n fn burns 1044 Aug 795 

tac».c«cyB»sOT O', 'f 

prwpc 3ti 1944 Dec 13]7 Dw 
Semiluiur cirtilag f cture d loc tion 

!ed*^ 2 pS fI? 1S5 AprS 

503 504 SOT ^ 

lemlBoma of t ti 

gen «ie«py 1044 D c , 5 

;eMory d tfbuJ o f nwe tools 
ton re^trmty 1944 June 72? 
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Sentinel pile 1P42 June 812 
Separation of upper femoral epiph\si 
m Feb 119 

Septal cartilage dLplaceinent repair of 
IW April 40S 

Septicemia chemotherapy 194'* Dec 
1602 

taphjlococcal peniallin in 1943 
Aug 1174 

Septum nasal dislocation 294 Feb 
260 

operations ane«the la for 194 
June 666 

Sequestra in jaw fracture 194* Au 
1035 

^eque trectom> m osteomjelti of jaws 
1944 April 40’ 

Serum aad pho phata e estimation 
1943 June 848 

anti gas gangrene 1942 April 410 
blood as whole blood substitute 194 
Dec 1717 

pre ervation of 1942 Dec 1 22 
ckness, acute abdominal pain in 
1943 June 860 

Shell fra^mients n lungs 1944 De 
1418 

Sheet 1943 Ap »1 533 
anesthe a in elation to 1943 Aug 

cau es 194 Oct 1299 
cerebral 194 Au 993 
control of fluid balance in 194 Dec 
1772 

emergent a pcct 194 Oct 1341 
gelatin olution intra enouslj m 1944 

■n bu'n ' W ' ‘217 Oct 130S 

1«1 Apnl 378 S77 Oct 1733 

pi°™ Ind blood m IW Auit 

“■ ‘"'I ,°»cs ■«” 

‘"hmolhoc Aptl 327 Ao- 

„‘riat. n 10 ™”' 

,M4 Au W „ 

intra% nous A 

Ap ‘J Oct 1’97 1300 

prescntion iv 

econdar tJ'-' Dec 

appl cation «* 

1 21 Oct 1303 1943 

ns of e n 

Ap d 3p injunes dunn 

the 3P> , io? 

}943 Apr 1 ppjjon and treatment 

iraum t c P j 

;P4T Ap »i ,297 ,305 1303 

treatment i' 


Shock treatment m home 1943 Feb 54 
units in industry 194* Aug 982 
Shotgun wounds permeo abdominal 
from close ran e mth multiple injuries 
to \isccra surgical treatment with re 
covery 1944 Aug 952 
Shoulder arthrodesis 194 June 883 
di location recurrent or habitual 
1942 June 889 1943 Aug 
927 

Bankart 5 operation 1943 Aug 
933 

Nicolas operation 194* June 
889 891 

tenosuspen on operation 1943 
Aug 935 

exposure by deltoid reflection 194 
June 883 886 

fractures plintmo" in 194 Oct 1318 
injuries 194 Aug 1049 
osteochondromatosis 194 June 886 
surgery of 1942 June 883 
tuberculosis 1942 Apnl 576 
Sigrao d carcinoma resection of 1943 
Feb 233 

colo teroy for ca c noma 1943 Feb 
231 

Si moidoscopy m polyps of colon 1944 
Feb 16? 

Silicosis abdominal due to talcum pow 
der cance and 1944 Oct 1162 
Sinuses paranaral infected gramiadm 
in 1943 Aug 1168 
Skeletal fi at on in f actures of mandible 
1944 April 381 

traction in fractures of tibial shaft 
1943 Oct 1299 

Skin allerg c diseases visceral pam m 
1943 June 858 

an loma irrad alion 1944 Oct 1014 
carcinoma incidence 1944 Oct 1030 
irradiation dosages 1944 Oct 
1013 

I ght as factor in 1944 Oct 1028 
mycotic granulomas simulating 
2944 Oct 2W4 

primary multiple stud of 106 
raws 1944 Oct 1022 
grafts, 1943 Aug 1030 
CO gulutt cent ct method in 1943 
Dec 1674 1677 
film cemented 1944 Apnl 2SI 
analy is and summary of cases 
1944 April 273 

application to rcc p ent area 
1944 Aprl 254 

prepan g ad cuttin 1944 
Ap I 254 

report of ca^es 1944 Apnl 265 
small piece use of 1944 Apnl 
281 
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Skin jrrarts, free epithelial Aprfl 

3tB 

full thickness 1944 April 317 
r6Je Jfl surface defects JP44 Ap 3 
3CW 

spl t thickness IC44 Aprfl 309 
m bums m Aiis 1229 Oet 
ISIO 1P43 April 586 Oct 
t 43 Dec iCOT 

coajrtilutn'CtmUet method ta 

1943 Dec ifeso 

of hand 1043 ^ US$ 
in peratbn for Dupu) Irens eon 
tr^ctare^ 104 June 
open sbdotnlrul flaps* for surface 
del CIS of upper extrcRifty tff44 
Ap n 93 

pedde 1043 Aug 1034 
eh { c of for plasl c and reeon 
strtiction jutgety Ifft Dec 
1472 

pi l thickness IS43 Auc 1031 
eaasion and bandi a 1944 
April 3Si 

h mang oms Imdutlon In 1P44 
Oct 1014 

Inf clions fW April 390 
melanomas roalismant 1944 Ap7 319 
Hhole removal ancS trplaettncnt 1943 
0 t 1440 

tiound Incise I or lacerated c agu 
lum><entsct method In 1943 Dec 
1675 

Skull drferti tramatjc repair of 1944 
Dee I4SS 

d<pc*sonsla r pii nith d ecd cartf 
bge g afU 1944 Apnl 412 
fractures 194 Aug 989 I94J Aprfl 
380 Dec 16 S 

a sodated injuries 194 Aug lOOS 
compound and their manaRcmenl 

1944 Dec 1337 

F a icr head cap In 1944 Dec 
1340 

sterile petrolatum gau c pack in 
1944 Dee 1337 
d pfCKcd 1944 D c t4S0 
roentg n examination 194S Dec 
1635 

Smith r tersen naT In fractures of 
femoral neck 1943 Apnl 520 
Snapping thumbs and fingers 1944 
Aug 760 

Sod am chforidc in J catwns for « c fn 
t auraallc surgery 1943 Ap I 331 
340 

Soft corns 1943 Aug I0S2 
Solutions St nl ation 194 April 342 
Spheno d operat n cx( nal f otifal an 
tsthe a f 194 Jon 669 
SphiTttiet ajwl d vnils! n of 1943 Feb 
264 


Sphincterotomy partial 1943 Feb 289 
wedge txasion with 1943 Feb 269 
Spider bile black widow acute tbdom 
Inal fuin In 1943 June 560 
Spbal an thesia for appeedtrtoroy f i 
gingrenous appendix 194 June 
7S3 

fo bluty tract surgery 1943 June 
6Sf 632 

fractional or continuous 1943 June 
687 

in abdominal and th raoc so 
gery 194 D« 1729 
in paralytic ileus, 1944 Jim ST2 
maintenance of c cuhtion during 
1944 Dee fJS 

cord compression by congen tal ancm 
aly of th rd lumbar vertebra 
1944 Aug 939 

iniurics 1943 Ap fl 390 452 456 
neurogenic bladder after 1943 
Dec ISOS 

surgeo' local an the za h 394 
Feb 197 

te hnc 194 F b 179 
wiihout laBunectomy 194 ? b 

196 

tumors 1944 Auc 59 
pa n produced by sltmilat ng pain 
caused by gallbladder disease 
1944 Aug 891 

toenictn diagnosis of 1944 0 1 
123? 

dnln^g Ift b a a hyuncs 19^ Aug 
1002 

ep iunl space mil •maat lymphoma 
1944 Oct 122S 

nerve roots ct n of lor r I f of 
pain 194 Feb ITS 

Vn crnieal I actutes, with skuH f«c 
turf 194 Aug 1C06 

d wav trauma and 194 Apru S26 
537 11 ^ ^ 

fraetu es and thsl cations 1943 April 


emergency pi n£ 8 and tran porta 
Uon 194 Oct 1316 
fusi n fo he mated nucl us pulposu 
1943 Ap li 464 466 Oct 1351 
7944 Ap 1 471 
postoperative m tng ment 
June 599 

techne 194 Ju e 873 
Htfu SC Indu trial a pects, 194 
515 - 

neurogenic bladde after 
D c ISOS ^ , 

punciu e in turn 7 of pjoal 
4944 Au? S99 
fabc cwlos 194 Ap il 569 
Sp fios am st d cs nt duct on a 

moval on pod Ifor 294 Jt 


2944 


Ap1 

1943 
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‘'planchiuc block for total gastrectoni> 
J943 Oct 1469 

Sple n pcnetraUng wounds 1944 Feb 
S6 

rupture of 1944 Aug 8<4 
traumatized plenectomy for 194 

Feb 54 

wounds 1943 April 569 
coagulum contact method in 1943 
Dec 16 5 1682 
Splendore 1944 Oct 1054 
Splencctomj 194 Feb 43 54 

complications 1944 June 5S5 
for splenic anemia 194 Feb 55 
mdications 1944 June 583 

with gastrectomj 1943 June 903 

Splenic anemia pi nectomy for 194 
Feb 55 

artery prelimmary h ation in splen 
ectomj 1942 Feb 49 
Spl nt dresjng anal 1943 Feb 270 
Spl nts fracture 194 Aug 11 0 Oct 
1311 

m hand injuries 194 April 462-464 
I peripheral nePie le ions 194 Aug 
1189 

Stader reduct on CtaUan 194 Dec 

la37 

Spl t skin grafts 1943 Aug 1031 
Spondylolisthesis 194 April 531 

1944 April 432 June 72S 
Sporotr chosis 1944 Oct 1045 
Sput m in chest diseases 1943 June 
818 

Squamous cell caranoma of anus and 
rectum 1944 Oct llSl 
Stab wounda of abdomen 1944 Aug 

Stader plint m f actures of mandible 
1944 Apnl 3S5 

m fractures of os calas, 1943 Feb 
291 

of tiba nd fibub 1943 April 

„ t lament ot Iractu7« and bone 
and jont sur-eo Dec 

Slaph>lococcal ba t remia penicdbn in 

in/ecUonfolilJ^JW Apn.^™ 

S.at'STdeso’fc»», methods and 
\alue 1944 0 t 12 , • 343 

ir S Sr Undo-ap..« 

S.fi5e.e™n.c APn, 

='"Sur oL. o" 

333 .hp, , for 1943 

local infiltration ane the« 

Feb 159 


‘ Stemodawcubr di-locations 1942 Au 
1054 

Stewart inasion for mastectomy 194’ 
June 724 

Stilbestrol in amenorrhea 1943 Feb 
I2a 

in bums 1943 April 583 
in cancer of prostate 1944 Oct 1208 
m menopame 1943 Feb 117 118 
Stomach aberrant pancreatic tissue m 
1944 June 610 

carcinoma See Carcinoma of stomach 
hemorrhage from 1944 Feb 29 
injuries 1943 April 561 
teiomyo arcoma 1944 Feb 67 
perforation during attempted gastros 
copy 1944 Feb 77 

polyps 1944 June 607 

slee\e resection m 1944 Feb 72 
resection for carcinoma 194 June 
02 1943 Oct 1259 1465 
for duodenal ulcer 1943 Oct 1394 
for gastnc hemorrhage 1944 Feb 
39 

for peptic ulcer 194 Feb 40 

June 737 1944 Feb 58 June 

620 

subtotal diet foUowin*' 1944 Dec 
1358 

preoperati\*e and postoperatise 
care 1944 Dec 1356 
teebn c with local anesthe la 1943 
Oct 1465 

total postoperatiNe care 1944 Dec 
1362 

rupture of 1944 Aug 882 
sarcoma 1944 June 611 
surgery preoperative and postopera 
tue care 1944 Dec 1353 
ypbOL>, 1944 June 614 
tumors 1944 Feb 60 June 607 
ulcer See Pept e ulcer 
Stones See Calculi 

Streptococcal bacteremia beta hemolytic 
penicillin m 1944 Dec 1294 
cellubtis of band 194 Apnl 469 
empyema 194 Apnl 418 422 
resistance to 1942 Apnl 508 
superficial 194 Apnl 404 
penton tis pnmary in chDd en 1944 
Feb 93 

Strrptococa anaerob c, m wounds 194 
Apnl 383 

Streptothnon in bums 1943 Dec ISSO 
Stricture of bile ducts bemgn causes 
and methods of repair 1943 Tune 

01 

of common duct find ng lower end of 
cut common duct in 1943 Tun 

714 

Strumpell sign 194 Ap 1 521 
Styloiditis, radial 1944 A 780 / 
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SubatromUl bunlUi SS42 Juof 85S 
Subcul2Dcou3 liutir infcctioiu iff4 
April 359 

ShW U id buMiiiJ acaif JP4 Aue 

m? 

Subd phrafcnalic altueu poitope ative 
S94S June 29 3S44 June SS7 
Subdural l> matoraa if4J April 3S4 
JQ44 Dfc 1452 
brnior hsge JC4J April 
ftydroma iP4} April 3si 2 P« 
Dct 1453 

Subb palic {nfecUDQ pottopcrativt 
JC'4J June 20 

Submur Ml noduke ot rectuni JP44 
Aur 903 

Subphrrnic ab eras / ora perf ration of 
t ppendu JP4-f F b 129 
SubMetnal Koik pouiion f Inch z 
before and *fltr reraoraJ /P4J June 
7St 

Subtemporal tie mpression plus t ra>» 
in penneal lutaor IP-f June W9 
Subtfochanunc oiteot my i94 Feb 
122 

for fresh kactore oi neck «{ f mur 
1943 feb 2tl 

Subunsual melanotna }P4i Apnl 333 
Suconylaullath \ o-k In colon sues o 
t94 Dec 1S80 
Miiul 2 operatkR fepkeed by 
end (a*eRj anastomosis iv5tb 
J944 p b :3a 

S« k ng irouffdi ot chest 1944 Dec 
14U 

Suction decomp radon In postopcratl e 
inirttinal dec njptcsaior 1944 June 
568 

SuR3 tons mold JP42 Aur 1137 
Suifsduzine 194 April 48T Oct 1329 
c0ect on rsQund heal tig 194 Dec 
1633 

{ peroral use (n wound propbylatis 
Jff4 Oct 1335 
in append atii 1944 Feb i4i 
in. bu ns i943 April 584 
35 flm 194J Oci 1339 
as spray 1943 Oct i:38 
In pctiappead cell pM £OOb 1944 
Feb 134 

in po tep«rak\c polmonaty laf c« n 
tP4 Dec 1605 
in septkeraa IW? Dec JfiOJ 
in surgical ink lions 1942 Apr! 
48? 

in thor fk injuries 194 0 I 1379 

in tricthanolami e m burns 194 
Oct ISOS 

n urinary tract Infectf ns 194 Dee 
IWS 

in wound 194 Oct 1290 1329 
Dec Wa 1943 Ap il 347 


t woiwd bealng 194 Dec 


SulJaduzlflc powder on lerolona g um m 
bums, 194 Oct ISIO 
prophylactic use in ju gery of large 
bond 194 Dec !SS6 
Soliaguanidine prophylactic u»e in sur 
fory erf ia ge be el ;w Dec ijsd 
Salknihmide 194 AprS 483 Oct 
1529 

costal!, in open reduction of { cfa es 
194 Feb ICO 
oC«t or 
1622 

in abdom All wounds IP4 Oct US5 
in bums 194 Au }2:6 3943 
April £S4 

In Concentrated senna lo bums 194 
Ocl 1307 

in hem thorw 1944 Dec 1415 
In nephfKt m> mound 194 Jane 
843 

in pTc\eat on of pertotulis 194 
Aprd 449 451 

inseptetma 194 Dee 1503 
tn spr adoic per ton Us of appendiceal 
orJgn 394 Dee 1612 
in $« g cal infections /94 April 483 
in thorse c miurie 194 Oct 15 9 
ift ^ oundA 194 Ap ^ 390 Oct 
tlW 1529 D« 16 0 1943 Apt? 
347 

IfllrapcnlOfteal «« IWJ Aug IIM 
31S5 

pr phybcik 1943 Aug 11S5 
P oph> lactic use ft surg ry of Urg 
bowel 194 Dec 1586 1557 
Sulkp) rid Of 194 Apnl 486 Oct 

1319 

In surgical infectioru 194 April <S6 
In » ounds 194 Oct 1529 DoC 

16 0 

SuWasuc d n See 5 fci iltulf Ih tr I 
Stdfathurok 194 Apil 486 
fn thron c osteorayel tis I94 Ap i! 
593 

Ift hftaollioraz 1944 D c 1416 
fn septiem 194 I3ee IKd 
in surg cal infect ons 194 Apni 486 
492 

m unnarj tract infect n 194 Dec 
1808 

in wotmdj 194 Oct 1290 13 9 
D C 1670 1943 Ap (1 347 
fntr per joneal usf 7943 Aug Uf 
prophyb t c 1943 Aug 1155 
SuKonaia tl s See abo the md nd 

adm a trat on and d sagrs 
April 4S7 Dec fdOO 
effoetJ in wound hcah g 19 
1619 

fact fs tn succes ful Ireatio e 
A pd 489 
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Sulfonamides m abdominal injunes J94‘> 
Oct 1386 

m appendectomy for gangrenous ap 
pendix JP42 June 791 
m appendicitis 1944 Feb 142 
m burns 194 Aug 1225 Oct ISO 
1943 April 318 584 
as film 1943 Oct 1239 
as spray 1943 Oct 1238 
m compound fractures 194‘> Dec 
1621 


m gas gangrene 194 April 409 
in hand infections 194 April 470 
m hemolhoraT 1944 Dee 1415 
m nephrectomy r\ound 1942 June 
843 

in pericarditis 194 April 433 
in postoperative complications 194 
Dec 1593 

in primary infection effect on empy 
ema 1944 Dec 1494 
m septicemia 194 Dec 1602 
m staphylococcal infections 1942 
April 402 

in superficial st eptococcal infections 
1942 April 406 

n surgical infect ons 1942 April 482 
492 


m thorac c inju les 194^ Oct 1379 
in ur nary tract infections 1942 Dec 
1607 

in wounds 1942 April 388 Oct 
1290 1329 Dec 1619 1943 

April 345 

local u e 194 Oct 1290 1331 
Dec 1619 

peroral use 1942 Oct 1290 1335 
intraperitoneal u e 1943 Aug 1144 
prophylact c 1943 Aug 1155 
local effect on anesthesia 194 Oct 
1279 1331 

mode of action iW’ April 484 
phamacology I9« D" «« 
prophylactic use m surgery m 
Die 1609 

of large but cl 194 Dec IS8S 
relation to su gcal procedures m 

sclSwn o7 dtu IM Dec 1599 
therapy u th contra ndicat ons I9J 

geiSatpSipg "49 

tov c react ons jy-* 

%'Z" tom nen?onea;”rfcc.o 

Sunf^it 
Oet 9SS lOM 


Supracondylar tendinoplastic end bearing 
stump advantages 1944 Dec 1435 
Suprarenal See Adrenal 
Supraspmatus tendon torn repair of 
194 June 893 

Supravaginal hj terectomj technic 

1943 Feb 67 

Surface defects free skin grafts in 1944 
April 309 

open abdominal flaps for in upper 
extremity 1944 April 293 
Surgery emergency anesthesia and seda 
lion in 194 Oct 1483 
new trends in symposium on 1942 
Dec 1537 

recent advances symposium on 1944 
Dec 1281 

traumatic symposium on 1943 April 
313 

war trends in 1943 April 313 
Surgical infections symposium on 1942 
April 317 

technic symposium on 194 Feb 1 
1943 Oct 1233 

Sutures fascia] and nonfasc al results of 
u e fn hernial repair 1943 Aur 
1177 

in spina! cord surgery 194 Feb 
191 

no hand touch technic 194 Feb 
101 

of heart 194 Aug 1085 
of lacerated arler es 1943 April 361 
362 

of nerves tantalum wire and foil in 

1943 Dec 1491 

ster Illation 194 April 341 
Sv e t gland cancer of male breast 

1944 Oct 1118 
Sytnblepharon 1944 April 367 

traumatic 1943 April 430 437 
Syme amputation advantages 1944 
Dec 1434 

Sympathectomy lumbar 1943 Oct 
1327 

for varicose ulcer 1942 June 943 
paravert b al in chronic throrabo 
phleb t 7P4J June 840 843 

1944 June 538 

Sympathetic gangl a lumbar interruption 
of impul es traversing indica 
tions and technic 1943 Oct 
1318 

paravertebral block of 1944 
June 543 

proca ne block of 1943 Oct 
1327 

parave tebral block in •a'cul r ds 
o ders 194 Feb 210 
ophth Imia 1943 April 422 
Svndactyli rn pla tic su gcry 1943 
Aug 1036 





iNDr\ TO \oLU\trs 2’ '»3 and 24 (1942-1944) 


Synavitb of Inte joint 1943 Feb 196 
Apni 497 510 

Syph i of bonf chronic id roi ng cslc 
tits ifid Me cntMt oh W4 Aug 
765 77J 

of St macb 1944 June 614 
r btion to Indusuul trauma 194 
Aug J7-I4 


Taook bunion I94J Aug lOSl 
Ts} am pond r abdomtiial sil casts due 
lo canc f and 1^44 Oct 1161 
Tamponad carcJwc 1943 AptU 4J6 
Tannic a d fn bums, 164 Aue IJi4 
Oct 1503 

Tannic add siixet nitrate In bums, 1943 
Oct 1237 

Tantalum cranSoplaaty 1944 Dec 14J7 
Htff and ted la repair of penphenl 
nfne% 1943 Dec 1491 
Tarsotneialarwl SRiputatloni 1943 
April 548 

Tattoos ifciJenlaJ 194 Feb F?1 
Tauiig Hue lyrophadencclotny for cat 
inoma of «r%dx ul ri 1944 Oct 
1196 

T sas 194 Oft J438 
Tecbnle jterOe 194 April 319 333 
«r^ml lyrnposium on 164 Feb I 
1943 Oct 1233 
Teeth Jn/uries 164 Aug 1029 
r m aMn jaw fraetore 194 Aug 
1038 

T ndan repai in tu ns of hand 1943 
Dec 1657 

(Up asp natus tom repair of 194 
June 893 

Tendons sesered phyriolhenpy for 
194 Aug 319& 

T ndovagm tU steso^ng fibrous 1944 
Aug 780 

T noau pen I n operation for recurrent 
o habituaS d stocation of shoulder 
1943 Auk 927 935 
Tn sj-noslto chronic nonspecific 1944 
Aug 780 

suppurathe or hand 194 April 47J 
Testis sminoma upertoltage roentgen 
the apy 1944 Dec 1431 
tumors dagnoa 1943 June 848 
undescended 194 June S5l 
Testosterone petfet fmpfantsuon fv ah 
demraal trocar 1942 June 793 
Tetanus 194 Ap H 382 411 
prophylaa s in abd mlnal and chest 
w unds, 194 Oct 138? 
resistance t 194 Apr 1 S09 
t xoid p ophylactic inj ction 194 
Aprii 4H 412 

Tetany post fh)T0 do fomy 1944 Jane 
495 


TheesUs chrome of ettensor p ocro of 
thumb 1944 Aug 780 
Thenar space absc^ 194 Ao 1 4 4 
<76 

ThoRUs sphat m ununited f actu e of 
femur 194 Ftb 105 
Thoradc Sec aUo Ch it 
tfuce ffl/unes 1943 Ap 7 455 
Thoracolaparotomy for removal of ca 
cfnoma of stomach cardiac end and 
tens nal esophagus, 1944 Feb 75 
23Q 

Thoracoplasty estrap! ursl tn pulmo 
nary tubetcuiosu 194 F b 2S3 
Thoracostomy opes in pncumotbor« 
2944 Dec 1417 

Throat eme getwy surgery of 194 
OtU 1341 1346 

Thrombectomy 194 Feb 306 207 
Thrombo ang t« obf fe aia 1943 April, 

371 

amputation technic 1943 AprS 375 
ampulati n below tnee in, 1943 
Aug 952 

Thombocytcpenic pupun id opatbic 
aptcncriomy for 1944 June S84 
spienectomj for 194 Feb 54 
Thr mbophJ biijj acute 194 Jua 
945 1943 June 835 
•nt« agulallon therapy 1944 June 
534 

fhtonic 194 June 958 1943 June 
839 

dagitostic methods »od seletboB of 
iTtaimeBt 1943 June 855 
femoto iliac 1944 Jun 541 
migrans, 194 Jun 945 952 
f upper eiteemly and neck 194 
June 945 959 , 

paras ertebral sympaihectomy in 

im Jun S35 

Thrombous co nary postoperative 
1944 Jun S06 . 

in deep \«ns of l<ra« 1 g 194 iet> 
214 Jun 945 949 
port splenectomy 1944 7“ 
pulmonary dcumarol jn 1943 oci 

S^94J Oct 23M 1307 
saphenous »$«nd g 194 t » 

aenoL po tof* ati e nl coagul ti n 

JP44 Aug 780 
sMPptng IM-f Aug 780 
Thyme turn in myasthena 
1943 Aug 1076 

Thy ode is postoperative Jf'-w ► 
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Th>roid gland carcinoma of lateral 
aberrant origin operation for 
June 681 

tumors diagnosis 1943 June 847 
Thyroidectomy anesthesia for 1943 
Aug loss 

complications 1943 Aug 1039 1944 
June 491 

technic 1942 Feb 221 1943 Aug 
108J 

Tibia fractures compound comminuted 
la war 2943 Dec 16J8 
CTternal tuberosity 1943 April 506 
lower end 1942 Aug 1131 
nonumon in 1944 April 423 424 
with osteomyelitis 1942 Dec 
1554 

old with nonunion and osteomyel 
itis 1942 Dec 1554 
plateau 1942 Aug 1130 1943 

April 511 

shaft old fractures with loss of 
bone 1942 Dec 1554 
Stader splint in 1942 Dec 1548 
1943 April 599 

treatment comparison of meth 
ods 1943 Aug 967 Oct 1298 
i ith short fragments 194 Dec 
1551 

spine 1943 April SOI 
tubercle epiphysUs 1942 Aug 1153 
Tidal irngation m neurogenic bladder 
1943 Dec 1506 

Tobacco smoke in bums 1943 April 583 
Toes amputations 1943 April 547 
Tongue carcinoma 1944 Oct 1077 
radium plus deep neck dissection 
1944 Oct 1082 


injuries 1942 Aug 1032 
Tonsillectomy technic 1942 Feb 237 
under general anesthesia 194 Feb 


240 

under local anesthesia 194 Feb 
249 June 670 

ronsls caranoma roentgen treatment 
1P44 Oct 1015 
supervoltage 1944 Dec 1430 
recurrence after removal 2942 Feb 
252 

f— SCvs. .... 

roim” hyp»te“.ve of prosooocy 

«« 

1 K^fore and after removal of 


Ttacheobronchial aspiration 1944 June 
522 

TYachcotomy emergency 1942 Oct 
1346 

Traction reduction of fractures about 
wrist 1943 Dec 1613 
Transfusion department requirements 
1942 Feb 300 

Transfusions 1942 Feb 297 304 
m bums 1942 Aug 1220 1944 

Aug 798 

estimation of amount required 
1944 Aug 804 

ID colon surgery 1944 Feb 201 
in gastric hemorrhage 1944 Feb 35 
m hemorrhage 1943 April 327 336 
m paralytic ileus 1944 June 574 
of fresh citrated blood reactions 
194-> Dec 1695 

of refrigerated blood 1942 Dec 1693 
effect on erythrocyte count 1942 
Dec 1706 

reactions 1942 Dec 1695 
plasma and scrum as blood substitutes 
1942 Dec 1717 

postoperative in splenectomy 1942 
Feb 59 

preoperative m splenectomy 194 
Feb 57 

reactions to 1942 Feb 297 303 
Rh factor in 1944 Au S23 
superfiaal vems used in 1944 Aug 
799 

universal donors 1942 Feb 310 
Traosportat on m spina] mjury 1943 
April 440 

of injured emergency devices 1942 
Oct 1323 

Transthoracic operation for carcinoma of 
cardiac end of stomach and termmal 
end of esophagus 1944 Feb 75 
230 

Transurethral prostatic resection 1942 
Feb 235 

for Cancer of prostate 1944 Oct 
1206 

resection for bladder neck obstruction 
following abdominope neal surgery 
1944 June 588 

Transwrse colon colostomy for carci 
noroa 1943 Feb 229 
Trauma Sec also Injuries 
effects on nervous system 1943 Apnl 
337 

in production of breast cancer in male 
1944 Oct nil 

of fibrosa coma of ext emities 1944 
Oct 1223 

mechan cal in cancer production 
1944 Oct 9S7 

TTaomat c les ons of arteries 1943 
April 358 
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Traumstjc lejons wJsoIe sUn rmo^zt 
aB<J «pljcenKn{ In /Wi Oct 1440 
P >choBnjfo5es terse orBsnJc Injury 
/WJ April 5S5 

h ck pretention «nd treatment 

/WJf \i iJ szt 

«rg ry jmpoHUitt on IW Ajwtl 
SU 

wounds o( aW m n to-43 April SS6 
r atmcDt em rpentj symno Jum on 
M Oct 1275 

T ends n t m mrg rj ssmoosiutn on 
W D 1537 

T ibromethaaoi anmh sia lor pb«ic 
surgery t0i4 Ap il 477 

Tneh beioat 2 W-J t b 0 
T ig mftul R rse alcohol injeetlon 
7P4 leb 171 172 

cjposure tV4 Feb IM 
pctiph ral dit slons section of 
194 Feb l?0 

«t ocasserun neuroromy /W 
F b U2 167 

Tr car abdominal tcstosier ne pcH t 
implanuii n by t94 June 703 
Trusses in h nia m indu try 194 Aub 
1096 

Tuber uJos I bones snd i nt 194 
\p 1 5CS 

1 idp inhiod s of io nt in 104J 
Oct 1417 

oi pin 494 April S69 
nulm nary collapse therapy fP-f 

F b 277 

rthii n to Indusl U1 trauma 194 
Aug 1740 

oentg n d agnosu. In ret uit J94 
OCI 1446 

Tumors acousiic J043 June 7«7 
I ms JP43 Aug J0J9 
/ally »hol skin r mosa! and rtplaee 
m nt in 3943 Oct 1446 1447 
j?33nt c li 3943 Aug 1017 
f a 1 ftsj gland d agn sis Jat »lpr> 
aid 3943 June 645 
jiicduUa cbromalTn cell 3944 Aw? 
922 

1 istogenwi 3944 Aug 9J0 
of bone primary Isenisn and tnal g 
nant coromcnls and cjutri » on 
394J Avg J013 

of brain diagn is and pr gn ss 
3943 June 793 

in presence of n rm 1 a tud s 
3943 June B05 

ufgi at 1 eiJment p ogt s during 
J 5t 35 years 3944 June 694 
{ ktieo } t 3943 Feb 199 
of male b ast m 1 gnant 1944 O 1 

no? 

/ ov ry jnd call n Io OP HtUOn 
3943 h b 7 


Tumors of rectum submucosal 3944 
Aug 897 

of salivary glands sutncal trtaira nt 
4943 Oct 1429 
of spinal cord 1944 Aug 897 

pa n produced by s mubtm pain 
caused by pailMadd r disease 
4944 Aug m 
removal J94 Feb 1 9 
roents n dugno is 1944 Oct 
1257 

of stomach 1944 Feb 60 June 607 
o{ thymus In m)astheR a gravts, 1943 
Oct 10 6 

osteog me 3943 Aug 1019 
pigmented of scalp 1943 Aug 1071 
pineal t RS<r\at»\c tffatoent 194 
June 649 

tthli n to trauma 194 Aug 124S 
T^rocidn 1943 Apnl 354 
Tyrolhricin 1943 ApnJ 35* 
cinical use 1943 Aug II 6 S 


Ulcbm atteriai 3943 Ap d 372 
dmibitus of brti plasuc furg } 
3943 Aug 105$ 

duodena! «3smc nseett n for 3943 
Ort U94 

inf 1 d gramicuiifl in 3943 Aug 
1166 1167 

j junal 1944 Jun 624 
of leg ptast u gery 1(43 Aug 10S6 
painful of anus 1943 F b 265 
prpt c See Ftp! c tdec 

po»d fd eryifirocyt sde ng Wr 
1944 Aug 814 
var 'e 394 Jun 938 
UJc rat t c Uu See Co/ 1 tf 

suegteat trcalffi nt 1944 Feb 211 
jun 661 

Ind al n 3944 June 656 
tJlna fraciu es malu ted 194 DK 
2572 

shaft 294 Aug 1173 ^ 

Stader pi nt in m 
styloid p occss 194 Aug 1128 
Wna bur rtu 2S4 Ap d 475 
■UllraMolt rajs bums of eye 

194 Aug 10 7 ^ ^ _ 

d nfection of air 10 
with 194 April 366 lU 
tumor product on fn snittuJs by 

1944 Oct 1029 

Umbdcal hen t>pe of sutu c n r 
pair 1943 Aug i!?^ „„ 

Unde tend d lest 1 « 

Ureter and renal pefn daplcsuo 
J544 Aug 910 . 

olculus in upper P ft on t ««»* 1 

394 Jun 846 
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Ureterolithotomy lumbar 194’ June 
S46 


Urethra injuries 194’ Oct 1406 
anterior 194’ Oct 1409 
posterior 194’ Oct 1412 
membranous rupture of 194 Ocl 
1413 1414 1944 Dec 1402 140> 
wounds 1944 Dec 1402 
penile and bulbar portions with tT 
tcnsi\e mucosal loss 1944 Dec 
1407 

Urethral catheter management 1944 
June 7l0 

Urethrostomy penneal or bulbar m 
ceuro enic bladder 1943 Dec 1507 
Urinary tract infections penicillin m 
1944 Dec 1296 

postoperatiie chemotherapy 194’ 
Dec 160 

Urine eMra\asation in urethral injuries 
194 Oct 1407 1403 
estrone in assay of 1943 June 
Urologic injuries 194 Oct 1339 
Urotropm See Melhenamtne 
Utensils sterilization 1942 April 341 
Uterus bod> caranoma of 1944 Oct 
1179 


cersTX See Ceniz uten 
fibroids indications for operation 
1943 Feb S 

packing m postpartum hemo rhage 
1943 Feb 93 
prolapse 194 June 827 
Manchester Fothergill procedure 
194’ June 831 

part al or total colpcctomy for 194 
June 833 

saginal bjsterectomj for 194’ 
June 8^2 

repa r and abd m nal fixation 
194 June 828 

Watkins We theim interposition op 
e ation 194’ Jun 830 
retroversion indications f r operation. 

J943 Feb 3 
rupture 1943 Feb 9 


\aci-A abence congenital treatment 

abort = 

^ancose^Sneuosm 1943 I>« IS” 

1535 


\incose aneurj m with assoaated cardiac 
dilatation 1943 Dec 1535 
ulcer 194 June 938 
communicating vein operation 194’ 
June 939 

lumbar sj ropalhectomy for 194 
June 943 

veins 1942 June 933 

high saphenous b ation for 194’ 
June 934 

injection treatment 194 June 934 
ligation of perforatin'^ veins 194 
June 937 

superf cial thrombopblehitis in 1944 
June S39 

\ant aneurysmal 1943 Dec 1529 
\ascular injuries management 194’ 
Oct 1417 

occlu ion acute surgical treatment 
194 Feb 199 

use of hepann in 1942 Feb 218 
\asod<Ia!ation lumbar sympathetic block 
by continuous caudal anesthesia for 
1943 Dec 1573 

\enipunctu e of external jugular vein 
1944 Aug 801 

of internal jugular vein 1944 Aug 
802 

tecbnic 1944 Aug 800 
\enography in varicose ulcer 194’ 
June 939 

in thiombopMeb tis 2943 June 836 
841 Oct 1313 

\eDous ligation m pulmonary embolism 
disadvantages 1944 June 534 
occlusions acute 1942 Feb 213 
tbromboss postoperative anticoagula 
tion therapy 1944 June 534 
\enttal hernia type of suture in repa r 
1943 Au>^ 1177 

\entt culographic studies normal brain 
tumors in pre«ence of 1943 June 
803 

\ertebra fifth lumbar transverse p o 
cesses sacralization of 1944 June 
725 

third lumbar congenital anomaly d 
plomjeha and corapres-ion of p nal 
c id b t not of cauda equ na b> 
1944 Aug 963 
\e I brae See Spi e 
\ert bral process transverse enl rged 
194 Apnl 530 

segnwnl fracture or diseav x ray 
diagno I 1942 April 533 
Aesicova in 1 fistula 7943 Aug 1190 
\ nethen ane the la m eme gcncy ur 
geiy 794 OcU 14SS 
\ ms the ry of cancer p eduction 7944 
Oct 989 

Visceral pain vn ’ ’ ■ ~ 

1943 June 85 
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VtUra(n n telaton of to duration «f 
anesthesia Induced by pentobaibita) 
sodtum 1^4} Auc 1205 
\ itacnin K I meal use In obstetrics 
mj Feb 85 

R h m rrhai;; -d sea«e of neubom 
194} Feb S: 

\ t min therapy preopcratise In pistnc 
and duod rul suit ry S944 
D c 1356 

m jaundeed pati ots 1943 June 
675 

\ n Lan^nbecks peratl n f r <left 
palat i044 Apr I J7l 
\ hees bass in placenta p a sda 1943 
Feb to 

\uh'a C3 dn ma t9-t4 Oct It 2 
I ukoplakia precancer u t944 Oct 
1174 

\Sa» bums Ireatm nl i943 Dec 1575 
ch ralcal In;u lea I eyr» t943 Aprd 
410 

c mbat t ne care of Iniured In 4943 
Dec 1667 

su s n sympo lum on 4943 Dec 
1489 

tr fids In 4943 April 3ti 
w un J th m th ps 194 April 
329 385 

nfe led 494 Ap il 126 
manasem nl 4943 Ap il 514 
ufgical pfincipt 4943 Dee 
1668 

f face and jaws 4943 Oct 1455 
ttat T bla I inju les 4943 April 558 
n c 1496 16 0 

tSalkin Werih m Ini rpo tf R opera 
lion 494 Jun AtO 
\\ I bed fnff plastic surg ty 1943 
Auk 1016 

WTiecec m h I d w e» 4943 June » 5 
WTi Sfhcsd opc at n mo I f d for hem 
r h di 4944 F b 279 
WTiilman tc n truct n ope atlon J944 
Auc 7S 751 4i-0 

W It It torcei J in pi ccnla praesla 3943 
Feb 50 

\\ (r I nr stomj 194 Teh 30 
Wound comnl ati ns po 1 thyr id c 
lomv 4944 Jure 499 
infect n follow K abdom nil orgrry 
7944 June 554 

uppurat V p nJdlln In 4944 Dec 
1297 

W un !e ! pl nt nc and tean portallon 
494 Oct 1311 

Wound abdom ml 4943 Ap il 556 
h morrhace in i eatm nt 494 
Oct 1386 

£mm d J I ratment 494 Oct 
137S 


Wounds accidental bactenology 494 
April 375 

infections In 404 Apnl 326 3?7 
antiseptics in 494 Apnl 327 
Canel Dak n t eatm nt 494 AprT 
327 386 

cb moth rapy 494 April 329 38S 
Oct 1290 1328 Dec 1619 
d fd plasl r treatment 494 April 
392 

gas mojtrene prophylaxis 494 Oct 
2291 

heal K f 494 April 377 
sutfonamldes in 494 Dec 1619 
Infected 194 Apnl 326 IC>43 AprA 
344 

Carr I Daltn treatment 4943 AprB 

344 

ch mntherapv 4943 April 345 
framddnm 1943 Apnl 554 Aug 
2166 

in compound frartur Orr treat 
m nt 494 Aug 1135 
penidll n In 1943 Apnl 351 
surSical t ealment 194 Oct 1258 
X BC perox de n 1943 Apnl 343 
manse men! of at P srl Harbor 494 
Oet 1276 

emert ncy > p^* 494 Oct 1273 

nonpen tnt ng I abdomen 1944 
Auk 872 

of bl Id r and u«thra treatmeat 
1944 Dec 1402 

of ehf t treatment recent ob'em 
tlonv 1944 Dec 1410 
of f ce early trwtm nt 1943 Oct 
1458 

f hea t 1943 Ap 1 483 
uonpcnctratinK 494 
pen trat nc 494 Aug 1083 
operat e infect n t 194 April 
330 , - 

mm mieins coni m tiil on of 194 
April 3S7 „ . 

penelnimK of abdomen 4944 F b 
79 Auc ^ ^ 

pow? rTd” ery^Sr evtrs as d e ng * 

jar s 

p 'to i»l V 

404 O t 1283 m th d f r 

eptic coaculum conuct m th d » r 

tl ure C ' ‘4« 

Oct 1281 
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Uounds Ihoraac 194J April 46S 
immediate treatment J94 Oct 

137S 

toilet ol April 387 

traumatic shock and hemorrhage in 
194 Oct 1297 
war See T1 or u^ounds 
whole skin removal and replacement 
in 1943 Oct 1440 

Wrist fractures about 1944 April 

430 

traction reduction of 1943 Dec 

1613 

lacerated nerves at repair of 1943 
April 487 

tuberculosis 194 April S76 


\ RAYS See Roentgen 

\0UNCs method for repair of ruptured 
membranous urethra 1944 Dec 1405 

Zepiiirak as disinfectant 194 April 
35S 

Zme peroTide in gas gangrene 194’ 
April 410 

in surgical infections 1942 April 
482 497 

in wound therapy 1942 Apnl 328 
391 1943 April 348 
Z plasty for correcting linear scar con 
Iractute 1942 Feb 27S 
Zygoma fractures JP4J Dec 1608 



